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EXECUTIVE SUMMARY
Introduction

In response to continuing concerns about lead poisoning among American children,
Congress passed the Housing and Community Development Act of 1992, which included Tit
X: the Residential Lead-Based Paint Hazard Reduction Act of 1992. Title X amended severe
existing housing, worker safety and environmental regulations, and added Title IV: Lead
Exposure Reduction to the Toxic Substances Control Act (TSCA).

Provisions under 8402(a) of Title IV require that all individuals engaged in lead-based
paint abatement activities be properly trained, that training programs be accredited, and that
contracting firms be certified for conducting lead-based paint activities. Title IV also requires
the U.S. Environmental Protection Agency (EPA) to establish standards for performing lead-
based paint activities that are reliable, effective, and safe. These lead-based paint activities
voluntary under 8402(a). Section 404 authorizes states to administer and enforce their own I
based paint program, which shall be “as protective” as EPA's Federal program under 8402(a
Section 404 also requires EPA to develop a model state program that may be adopted by stz
seeking to administer and enforce a program under Title IV. This report analyzes the costs,
benefits, and impacts of regulations promulgated through 8§8402(a)/404 of TSCA, Title IV.

The benefits of 88402(a)/404 are the value to building owners of increased confidence
and reduced uncertainty about the quality of lead-based activities that they may purchase. T
increased confidence may lead to incremental risk reduction brought about by performing
inspections, risk assessments, and abatement activities using trained labor that complies witl
performance standards. The categories of potential risk reductions include:

. Reduced exposure to lead-based paint hazards by residents of target houses a
child-occupied facilities as a result of more effective lead-based paint and soil
abatements.

. Reduced exposure to lead-based paint hazards by other individuals who live,

work, or travel near lead-based paint activities being performed by trained
workers adhering to the work performance standards.

. Additional reductions of occupational exposure (beyond that provided by OSH/
worker protection regulations) to lead hazards by lead-based paint abatement
workers as a result of training in, and adherence to, work performance standar
for inspection, assessment, and abatement procedures.

. Reduced ecological damage from lead exposure due to adherence to work
performance standards, during lead-based paint abatements.



The costs of the regulation are based on the number of lead-based paint events that v
occur following promulgation of the rule and the future demand for trained and certified
personnel. The costs fall into three categories:

. Work Practice Standards: Costs resulting from the imposition of work practice
standards for performing lead-based paint activities;

. Training, Accreditation, and Certification Requirements: Costs resulting
from the training and certification requirements (including the accreditation of
training providers) for lead-based paint inspection, risk assessment, and

abatement personnel; and

. Program Administration: Costs of establishing and operating State, Indian

Tribe, or Federal programs to administer, monitor, and enforce the standards,
regulations, and other requirements established under §8402/404.

Estimate of Costs

Exhibit ES-1 displays the estimated first-year costs, discounted costs, and respective
percentage of incremental costs by category of 88402(a) and 404. The first-year costs are
estimated to be $31 million. Discounted at a rate of 3 percent over 50 years, the costs total
$1,114 million. Costs of compliance with work practice standards were estimated at $637
million and accounted for 57 percent of the discounted costs. The work practice standard co:s
are the main source of costs due primarily to the costs of requirements imposed on risk
assessments and abatements in target housing.

Exhibit ES.1: Estimate of the Incremental Costs of Sections 402(a) and 404 of Title IV

Cost Category First Year Cost Second Discounted Percentage of
(millions) Year Cost Cost* Cost
(millions) | (millions)

Training $16 $5 $228 20%

Standards $0 $20 $637 57%

State Program $16 $10 $249 22%

Administration

Total $31 $35 $1,114 100%

*Costs discounted at 3 percent for 50 years

Tota




Estimate of Benefits

The objective of the benefit analysis is to identify the incremental benefits associatec
with 88402(a) and 404. These benefits are the value to consumers of being able to purchas
abatement services of more reliable quality. As a result of the reduced uncertainty about th
quality of such services, more inspections, lead hazard screens, risk assessments and aba
will be performed. In addition, the average quality of the services that are performed will ris
the low-quality lead-based paint activities are curtailed or eliminated by the accreditation,
training, certification and work-practice standard requirements. The quantification and valu
of these benefits--the ability to purchase a service of more reliable quality and the improver
in quality--would require information about the distribution, by quality, of lead-based paint
activities that building owners may purchase, if this rule were promulgated and in its absen
Due to data limitations, however, it was not possible to estimate the benefits of the rule. Ins
EPA estimated the total benefits of abatement.

The number of quantifiable and monetizable benefit categories in the analysis of
abatement benefits is limited because dose-response functions necessary to assess the po
impacts of lead-based paint hazard reductions on human health and the environment are n
available, and knowledge of national blood-lead levels pre- and post-implementation of §84
and 404 is also unavailable.

Exhibit ES-2 presents the total first-year and total discounted measurable benefit
estimates by relevant benefit category. First-year total measurable benefits are estimated
million. Total measurable benefits, discounted at 3 percent over a 50-year period, are estirr
at $16.1 billion.

The largest category of measurable benefits accrues from reductions of negative imj
on children's intelligence, with an estimated present value of total measured benefits of $1¢
billion ($13.1 billion in target housing and $3 billion in child-occupied facilities).

The inclusion of neonatal mortality, infant/child neurological benefits, adult resident and wo
benefits, and ecological benefits would substantially increase the estimated benefits from
abatement. These benefit categories could not be measured, however, due to unavailable
The sensitivity analyses in Chapter 7 indicate that the additional benefits of abatement fron
three of these categories, neonatal mortality, workers and adult residents of target housing,
be as much as $38 billion when discounted over the 50 years, at 3 percent.



ES-2: Summary of 88402(a)/404 Total Measured Benefits*

Present Value of Benefits Present Value of
from Abatements Performed| Benefits from 49
in the Second Year Rules in Years of
Effect** Abatementst
Benefit Category (Millions) (Millions)

Children in Target Housing $499 $13,100
Children in Child-Occupied
Facilities $126 $3,000
Total Benefits of Abatements
Affected by §8402/404 $625 $16,100
*Total measured benefits, including incremental benefits from §8402/404. Benefits arg|frol
value of 1Q loss avoided and cost of compensatory education. *These
the present value of the stream of benefits accruing over 50 years because of abatemgnts
single year. Benefits discounted at 3% fqr
abatements occurring during 1998 through 2047. T

Sensitivity Analysis

Six sets of sensitivity analyses were conducted to examine the effects on key categorie
the benefits of abatements and cost categories. Two sets affected the costs: alternative work pr:
standard costs, resulting from alternative estimates of Hm@lyabatement practices, and alternative
demand for training and thus training costs, resulting from alternative assumptions of like
workload. In addition, varying assumptions of changes in blood-lead levels attributable to the 1
provide estimated potential benefits for neonatal mortality and adult residents of abated units,
lead-based paint workers.. Finally, a different discount rate of 7 percent was tested for its effec
both the estimated costs of the rule and the benefits abatement.

As shown in Exhibits ES-3 and ES-4, the greatest impacts result from the use of an alter
discount rate and inclusion of adult resident benefits. Simply discounting the stream of costs
percent decreased the present value of the 50-year incremental cost estimate by 52 per
Correspondingly, the use of the 7 percent discount rate decreased the present value of the 5C
stream of abatement benefits by 90 percent. Incorporation of adult resident benefits increased
benefits by $1.8 billion per 0,4g/dL change in blood lead for the same analysis period, withou
impacting the costs.



ES-3 Sensitivity of Cost Estimates to Variations in of the Value of Key Variable

UJ

Total Discounted Costs
($ millions)

Variation in Primary Sensitivity % Change from

Key Variable Analysis Analysis Primary Analysis
Reduce the Demand for
Inspectors & Risk Assessors $1,114 $1,05( -6%
Increase Soil Abatement Depth
(to 6") $1,114 $1,406 +26%
Use 7% Discount Rate $1,114 $530 -52%

ES-4: Sensitivity of Benefit Estimates to Variations in the Value of Key Variables
Total
Discounted Benefits
($ billions)
% Change

Variation in Primary Sensitivity from Primary

Key Variable Analysis Analysis Analysis
Include Benefits to Adult Residents, Assuming $16.1 $52.1 +2P49
2.13ug/dL Change in Blood Lead
Include Benefits to Adult Residents, Assuming $16.1 $17.9 +11%
0.1 xg/dL Change in Blood Lead
Include Benefits to Workers (Capturing 20%| of $16.1 $16.3 11%
Workers not covered by OSHA PEL)
Include Neonatal Mortality, Assuming 2.13 $16.1 $1[7.6 +P%
«g/dL Change in Maternal Blood Lead
Use 7% Discount Rate $16/1 $1.65 -90%

Impacts of the Proposed Rule

In addition to the benefit-cost analysis, a number of social impacts of the rule were
evaluated. First, impacts on industry, including estimates of potential impacts on small
businesses were investigated, as well as reporting and recordkeeping costs and burdens.



Second, an equity analysis was developed to address the distributional consequences of the
regulation on environmental equity.

The 1980 Regulatory Flexibility Act (RFA) requires regulators to analyze the impacts
regulations on small entities, in particular, small businesses. To examine the impacts of the
regulation, 8402(a) training and certification compliance costs per establishment were comp
to the establishment’s current operating costs. The ratio of compliance costs to sales gener:
falls within a relatively narrow range, from .6% to 3.2% and from .6% to 1% for small and la
abatement firms, respectively.

Under the Paperwork Reduction Act (PRA), EPA is required to estimate reporting ant
recordkeeping costs and burdens associated with the requirements specified in the rule. Dt
the initial year of the rule, theporting/recordkeeping burden is projected to be about 401,40C
hours (State burden 48,400 hours and private sector burden 325,000 hours), at a cost of
approximately $8.4 million. Each year thereafter will have a burden of approximately 307,00
hours (State burden 2,750 hours and private sector 304,000 hours) and $6.4 million. Trienr
there will be an additional burden of 1,080 hours and $24,350 for re-accreditation and state
auditing related requirements.

Existing lead-based paint hazards is a risk to all segments of the population living in |
1978 housing. However, literature indicates that poor, inter-city, minorities are at relatively
greater risk than others. An assessment of the distribution effects of this rule would entail
information about the distribution of the costs and benefits of the rule. EPA lacks informatior
about how the costs and benefits of the rule are distributed by income and race. EPA notes
however, that while the baseline risks from lead-based paint fall disproportionately on poore
sub-populations, it may be more likely that abatements will take place in housing units occuj
by mid- to upper-level income households. Abatements will be voluntary, and wealthier
households are more likely to have the financial resources to abate an existing problem in t
home, or avoid lead-based paint hazards by not moving into a housing unit with lead-based
paint. Even though a national strategy of eliminating lead-based paint hazards targets a prc
affecting a greater share of poor households and minorities, the impact of income on the ab
to undertake voluntary abatements may result in a more inequitable distribution of the risks |
the future. Several Federal agencies have established grant programs that will provide finan
support to reduce the prevalence of lead poisoning among disadvantaged children. The EF
also has several information initiatives designed to educate the public, with particular emphe
on this socio-economic group, of the dangers of lead hazards.

Likewise, there is insufficient data to determine whether the requirements of this rule
will place a disproportionate burden on minority-owned firms and/or minorities working in le
based paint activities. There are, however, several federally and locally funded programs ta
assist minorities in getting training and certification under this rule.

Vi



Under the Unfunded Mandate Reform Act (UMRA), EPA is required to prepare a wi
statement of effects of Federal regulatory actions on state, local, and tribal governments, ¢
private sector. The Act applies to "any Federal mandate that may result in the expenditure
state, local, and tribal governments, in aggregate or by the private sector, of $100,000,00C
more (adjusted annually for inflation) in any one year.” Since the cost estimates of this rule
not exceed $100,000,000 in any one year, the requirements of UMRA were not addressec

Conclusion

The purpose of this Regulatory Impact Analysis (RIA) was to analyze the benefits, c
and economic impacts of the final rule implementing 88402(a)/404. The costs of this rule &
estimated to be $1,114 million, if discounted at a rate of 3 percent. As demonstrated above
however, the potential benefits to society associated with lead-based paint hazard reducti
great. These benefits include $16.1 billion from the avoidance of negative impacts on chilc
intelligence, and possible additional benefits from neonatal mortality, workers and adult
residents of target housing. The total benefits could be as much as $54 billion over 50 ye:

Another way to evaluate the rule is to look at it from the perspective of the individua
decision maker. The costs facing the typical owner, composed of the total costs of an insf
risk assessment and abatement (including the incremental costs resulting from the work pi
standards, and the unit's pro-rated share of training costs and state administration costs) &
$7,276, of which only $248 are incremental costs due to this rule. Compared to the per
residential abatement benefits to children of $9,181, total benefits exceed total costs. In
addition, the total net benefits are larger than this comparison indicates because data limit
preclude the valuing of several benefit categories. If the property owner has a lead-hazarc
identification performed (e.g., inspection/risk assessment) and decides that an abatement
warranted, then the benefit to the owner equals the cost avoided because the abatement i
performed. In the case of child occupied facilities, the information from the lead-hazard
identification provides the basis for avoiding potential liability from possible exposure of
children to lead hazards.

Based on all this information, EPA believes that §8402/404 provides a vehicle that \

aid in the realization of the benefits resulting from the reduction in risk from lead-paint haz:
and that in light of the potential magnitude of these benefits, this rule is reasonable.

vii



1. INTRODUCTION

In response to continuing concerns about lead poisoning among American children,
Congress passed "Title X: The Residential Lead-Based Paint Hazard Reduction Act of 19€
October of that year. Among the several goals stated in this legislation are:

. to encourage effective action... by establishing a workable framework for
lead-based paint hazard evaluation and reduction, and

. to mobilize national resources expeditiously... to develop the most
promising, cost-effective methods for evaluating and reducing lead-based
paint hazards.

Among other actions, Title X amends the Toxic Substances Control Act (TSCA) by adding :
new title: Title IV — Lead Exposure Reduction.

EPA established a 88402/404 Lead-Based Paint Activities Workgroup to develop
regulations under §8402(a) and 404 of Title IV. The Workgroup held meetings with membe
of the regulated community and other interested/affected parties as they developed the Prao
Rule, which was published in September, 1994. The Agency solicited and received numerrt
public comments on the Proposed Rule. These have been carefully considered in developi
Final Rule. As a result of this process, the Final Rule is much more efficient while
accomplishing the same objectives.

The study presented in this report analyzes the cost and benefits of two sections of t
Act. Section 402 mandates that all individuals engaged in lead-based paint activities in targ
housing and child-occupied facilities be properly trained, that training programs be accredit
and that contracting firms be certified. It also requires EPA to establish standards for
performing lead-based paint activities that are reliable, effective and safe. Section 404
authorizes states to administer and enforce the standards and regulations established unde
Sections 402 and 406. Section 406 requires the disclosure of possible lead-based paint ha
in connection with renovations of residential properties and upon transfer of such properties
is being implemented under separate regulations. Section 404 also requires EPA to develc
model State Program that may be adopted by States seeking to administer and enforce a S
program under this Title.

Since the initital release of the proposed rule, several changes have been made in
developing the Final Rule. Among the changes made was limiting the scope of the regulati
in terms of structure types covered. The Proposed Rule, and accompanying Regulatory Im
Analysis (RIA), addressed residential, public, and commercial buildings and steel structures
Residential buildings are defined as target housing and include any residential housing unit
prior to 1978. In response to the comments, EPA redefined the "public building" category t
separating it into two categories: child-occupied facilities and
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other public buildings. In addition, EPA reduced the scope of the regulations to cover only
target housing and child-occupied facilities. These changes have substantially reduced the
of the regulation, as reflected in this RIA.

The regulations resulting from Title 1V will take effect in a context of other federal anc
state regulations governing the use and abatement of lead-based paint. As such, the increr
costs and incremental benefits resulting from the changes caused by the §8402/404 regulat
should be evaluated within the RIA. Data limitations, however, preclude the estimation of
incremental benefits. Total benefits are estimated and presented as a basis for the impact
analysis.

This report contains ten chapters. Chapter 2 describes the current market for trainin
abatement services and the current regulations affecting these activities. Chapter 3 defines
problems that the regulations will address. Chapter 4 provides an overview of the analysis,
which becomes the basis for estimating costs and benefits. This is followed by an analysis
regulation's costs (Chapter 5) and benefits (Chapter 6). A sensitivity analysis is presented i
Chapter 7, followed by a comparison of the benefits and costs of the regulation (Chapter 8).
Impacts on specific groups or activities, such as on small entities and international trade, ar
presented in Chapter 9. Chapter 10 compares the costs of this Final Rule with the estimate
costs of the rule as proposed in September 1994.
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2. MARKET PROFILE

This chapter summarizes the current market for lead-based paint activities for target housing and
occupied facilities. It also summarizes existing state and federal regulations addressing lead-based pair
purpose of the chapter is to describe the baseline conditions affected by the final rule.

2.1  Market for Training Provision

After the Consumer Products Safety Commission substantially restricted the lead content of hous
in 1973 and 1978, several federal and state laws were passed addressing lead paint activities in the Uni
States. Prior to TSCA 88402 (a) and 404, however, the only federal regulations to specifically address t
for lead abatement professionals were the Department of Housing and Development (HUD) rules for Pt
and Indian Housing. As of June 1995, twenty-nine states had laws concerning lead paint, but only thirte
states addressed training and/or licensing in theirtaws. The Massachusetts laws requiring the training
professionals have been in effect since early 1990, while the training laws in other states have been in e
much shorter periods of time. Existing states' lead laws are summarized below in Section 2.4.

Little data is readily available on which to base a comprehensive characterization of the national r
for lead training. There is no national mechanism to track lead training, and only in Massachusetts has :
been in effect long enough to provide extensive data on a state market. Limited information is available
private training providers located outside of Massachusetts. Over the past few years, however, EPA aw
grants to Regional Lead Training Center consortia to encourage lead training. These consortia are curre
providing training nationally and are a relevant data source for the analysis.

2.1.1 Data Sources

The market profile presented in this chapter is based primarily on three sources of information:

. Brochures and survey responses received from private training providers
. Discussions with staff of the Regional Lead Training Centers
. Information provided by Massachusetts State Agencies

Private Training Providers EPA contacted several private training providers to request brochures
other information regarding their training courses. Upon receipt of this information, nine private provider
were contacted to ask if they would be willing to fill

'Several of these laws were in direct response to Title X requirements.
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out a survey about their training program. Four providers, located in four states, completed and returnec
survey.

Regional Lead Training Centers (RLTCs) EPA has a cooperative agreement with six university-
based lead training centers making up the five RLTCs. Each RLTC represents two EPA regions: Northe
(Regions 1&2), Great Lakes (Regions 3&5), South (Regions 4&6), Mid-states (Regions 7&8), and Weste
(Regions 9&10). Each of these RLTCs has between three and thirteen institutions that are approved to
lead training courses. The consortia members include representatives from higher education, labor, stat
programs, and the nonprofit sector.

The goal of the RLTC program is to address the problems of lead poisoning by establishing a
professional community that is highly qualified in lead-based paint activities. To meet this goal, the RLT(
develop EPA model courses and provide training to lead abatement professionals.

The RLTCs have developed a supervisor/contractor, worker, and inspector course which are offer
all of the RLTC and consortia members. The risk assessor and project designers courses are in develog
although as of 1995, several centers were offering the risk assessor and the project designer course pric
curricula approval.

Massachusetts Training Provisionsin 1989, Massachusetts enacted a law governing lead-based p
activities. Part of this rule required training for lead inspectors, contractors, supervisors, and workers. Ir
addition, Massachusetts requires that all training providers be accredited by the state. Massachusetts he
required lead training for a longer period of time than any other state and is the most mature lead trainin
market in the U.S. It is unlikely that the development of the Massachusetts market perfectly predicts the
development of a national market for two reasons. First, Massachusetts state laws have slightly differen
requirements than Title K4 Second, the proportion of structures with lead paint in Massachusetts is higl
than in some other regions of the country. The Massachusetts experience does, however, provide insigl
the factors which effect the national lead training market.

In Massachusetts some training providers concentrate either in inspector or_in
worker/contractor/supervisor training while other providers offer the full range of cBurses. Exhibit 2.1
summarizes the number of Massachusetts certified institutions offering courses for each discipline in 19¢
the nineteen certified providers, only eight offer the full range of courses.

2See Appendix 4.B for a description of the Massachusetts laws.

% As described later in this chapter, Massachusetts has separate requirements for contractors and for supervisors.
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Training specialization can result from two factors. First, the types of equipment required and the pool fr
which trainees are drawn differ for inspectors in comparison to worker/contractors and supervisors. Sec
training in Massachusetts is governed by three separate agencies. The Massachusetts Department of L.
Industries oversees the training of worker/contractors and supervisors, the Massachusetts Department o
Health oversees the inspector training, and the Department of Environmental Protection oversees dispos
training.

Exhibit 2.1: Massachusetts Certified Training Providers as of June, 1995

Number of Training Providers

Courses Offered Certified in Massachusetts
Total, of which: 19
Inspector Only” 4
Workers and Supervisors/Contractors 7
Inspector, Supervisors/Contractors, and Workers 8
Total Providing Supervisors/Contractors and Workers
Training 15
Total Providing Lead Inspector Training 12

2.1.2 Training Provider Profile

Based on information from training providers' brochures and discussions with RLTC staff, the trair
market is divided between private and university-based programs. Training programs tend to be staffed
three to five people for both private and university-based programs. Most of the private providers also o
training in other occupational areas, such as asbestos inspection and abatement.

The Massachusetts training market is dominated by private companies, each operating one trainir
facility. The Northeast RLTC does, however, offer several training classes in Massachusetts during the
few private providers have satellite offices which offer accredited training in other states. One provider h
mobile unit and "is willing to travel to wherever there is a demand.” Special arrangements can be made
some providers for in-house training.

In general, the RLTC training courses are offered at the facilities of the university or other consort
member; they do not offer courses at work sites. The individuals staffing
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the RLTC programs are frequently "borrowed" from other program areas within the university.

The growing field of environmental consulting firms include lead inspection and abatement traini
one of a number of services they offer to the construction industries. Private industry consortiums (PIC
which are common in California, are working with the Western RLTC to eventually offer lead abatemer
training. The formation of the RLTC network sponsored by EPA has encouraged community colleges
universities to offer lead inspection and abatement courses. In addition, trade groups, such as the Ste:
Structures Painting Council, provide training in lead work to their members. This group of providers re|
specialized or localized; however, it is conceivable that they could increase their training capacity in res
Title IV.

Based on discussions with the RLTCs, asbestos trainers are expected to begin providing lead in
and abatement training. The transition from asbestos to lead is relatively easy because asbestos traini
providers are familiar with some of the safety equipment, like respirators, and the work conditions are
somewhat similar.

Unions are another expected source of training providers. A number of unions received grants
EPA prior to the formulation of the RLTC network to provide lead abatement training for their members
Unions for painters, industrial painters, and ironworkers are among the most active trainers. However,
associated with lead-related work are not prevalent in the South and the Midwest. In those regions, na
very large manufacturing companies will occasionally offer lead abatement classes to their workers.

Most of the trainers are certified Industrial Hygienists or Occupational Health Specialists; few tra
have specific backgrounds in lead. Trainers are hired either on a full-time or a consultant basis, and a
of company owners also teach training classes.

2.1.3 Courses

Courses offered by training providers vary depending on the discipline of training and location o
training facility. Private providers offer courses required under state laws, while RLTCs offer EPA mod
curricula. Overall, most private providers offer similar courses and course lengths. One major differen
that most Massachusetts certified providers will offer separate contractor and supervisor courses, while
Massachusetts accredited providers tend to offer a combined course which adheres to the EPA model.
general, private providers offer the following course lengths and tuition rates:

. 2 1/2 or 3-day inspector course: $271-450
. 3-day supervisor course: $249-495
. 4-day contractor course: $349-595

. 2 1/2 or 3-day worker course: $199-400
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A few non-Massachusetts based providers offer a 4-day inspector course for $550-575, as well as a col
supervisor/contractor course for $495-695.

There does not appear to be a strong correlation between the number of course days and tuition
However, non-Massachusetts providers consistently charged higher rates than Massachusetts provider:
Massachusetts providers are operating within a more mature market, their tuitions probably reflect the i
of competition and the apparent oversupply of trained individuals.

Exhibit 2.2 briefly outlines the general course content for each discipline offered in Massachusett
general, the course contents are cumulative.

2.1.4 Training per Year

The number of persons trained per year was determined using three sources: (1) Massachusett:
Agency information, (2) RLTC information, and (3) private provider information (Massachusetts and nor
Massachusetts). Estimates of average total number of persons trained per year varies significantly amc
sources.

The Massachusetts Department of Labor & Industries and the Department of Public Health provi
information for total licenses/certifications issued in Massachusetts. They reported that in 1994 there w
approximately 337 licensed inspectors, 480 licensed contractors, and 700 certified supervisors. In
Massachusetts, contractor training is more extensive than supervisor training, and includes instruction c
liability and record keeping. Each year, approximately half of the licenses/certifications issued are new
half are renewals. Therefore, since training is required in order to become licensed/certified, at least 1€
inspectors, 240 contractors, and 350 supervisors received training from accredited Massachusetts traini
providers in 1995.

Exhibit 2.3 summarizes Massachusetts licensing and training information.

During the December 1988 to 1994 period, a total of 1,379 contractor licenses and 3,030 supervisor
certifications were issued in Massachusetts. Therefore, the total number of people trained is much higr
the number currently active. Officials from Massachusetts explained the drop in active contractors by
indicating that many licensed contractors are homeowners, landlords, or realtors who have decided that
cheaper to get trained and perform the abatement work themselves, instead of hiring a contractor. The
of these licensees will allow their licenses to expire after they have abated their own property.

Massachusetts officials believe that the number of active supervisors is less than the total trainec

reasons. First, supervisors can take an additional day of training to become a licensed contractor whict
them to work alone. Second, there is a natural attrition rate involved in both disciplines.
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Exhibit 2.2: Massachusetts Training Course Content

Course Name Course Content

Inspector - Health effects and medical monitoring

- Tenant/owner rights

- Notification requirements

- Personal protective equipment and respirators - Deleading
procedures

- Lead inspection methods

- Use of XRF

- Ethical considerations

- Answering tenant/owner questions

- History of lead poisoning

- Apprenticeship

Risk Assessor Not required under Massachusetts law and none are offered.
Project Planner Not Required under Massachusetts law and none are offered.

- Supervisor techniques

- Reading lead reports

- Wipe testing

- Air sampling

- Reinspecting procedures
- Regulatory requirements

Contractor - Supervisor course requirements
- Insurance

- Lead abatement costs

- Prebid and bidding activities

- Respirator protection program

- Recordkeeping

- Legal activities

Worker - History of lead poisoning

- Work area preparation

- Work practices

- Personal protective equipment

- Health effects and medical surveillance
- Equipment training

- Abatement methods

- Clean-up procedures

Supervisor - Worker course requirements

As shown in Exhibit 2.3, each training provider trained an average of 14-23 people per discipline in 199
These numbers indicate that there are more training providers in Massachusetts than the demand for tr
can support, since training such a small number would not provide a yearly income. Based on discussit
Massachusetts providers, several providers have not offered training classes in some disciplines for sev
years.
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Exhibit 2.3: Total Massachusetts Licenses/Certification and Training in 1994

Annual Average
Number of Licenses/ Number of People
Certifications issued | Number of People Trained per
in 1994 Trained in 1994 Provider™
Inspector 337 169 14
Contractor 480 240 16
Supervisor 700 350 23

" Based on information provided from Massachusetts officials stating that half of each year's
licenses/certifications are new issues, half are renewals. Training is required to receive a new license.

" Based on information provided from Department of Labor & Industry and Department of Public Heglth
Averages calculated based on 12 inspector training providers and 15 supervisor, contractor, and wdrke
training providers accredited by the state of Massachusetts (see Exhibit 2.1). Cﬂ

Therefore, those who did offer classes probably trained more than the average of 14-23 people.

Nine RLTC consortia members provided information on total training per discipline in 1992. Thel
a significant range, especially for the contractor/supervisor, risk assessor, and inspector courses. The
reported between 26-220 total trained for the contractor/supervisor course, between 26-224 total traine
inspector course, and between 12-192 for the risk assessor course. Georgia-Tech reported the high €
range for all three disciplines. Exhibit 2.4 provides a summary of this information.

2.1.5 Average Class Size

Based on interviews with four private training providers located in four states, enroliment for insp
training has remained constant over the past couple of years, while enrollment for contractor, superviso
worker (target housing and superstructures) courses has increased by about 20 percent. One provider
the demand for training was "increasing as the public becomes more aware of the hazards of lead.” An
provider indicated, however, that they used to have 40 people in a class, where now they have 10 peop
decline may be a result of (1) more trainers entering the market or (2) a drop in the overall demand for t

Most of the RLTC's have an average class size of between 15-55 students per discipline depend
the location of the center. There are no major differences in average class size between the disciplines
RLTCs indicated that at least 15-20 students per course are needed to break-even on costs. Private pr
indicated a break-even point of only 6-10 people. Both private providers and RLTCs indicated that desy
increase in
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Exhibit 2.4: Total and Average RLTC Training, 1992

Risk Project Contractor/
Provider Inspector | Assessor | Planner | Supervisor Worker
| Georgia Tech 224 192 24 220 -
University of 68 - - 95 -
California - San
Diego
University of 215 - - 71 2
Massachusetts -
Amherst
‘ University of 36 - - 54 -
Cincinnati
| University of Kansas 170 - - 128 - |
| University of lllinois 26 - - 68 - |
‘ University of 54 - - 26 - ‘
Minnesota
‘ University of 32 12 - 96 -
Maryland
Cleveland - - - 48 18
Department of
Health
Distribution: |
High 224 192 24 220 18
Mean 103 102 24 90 10
Low 26 12 24 26 2

demand for most courses; they are opening at well below capacity, frequently not breaking
even on costs.

2.1.6 Estimated Revenue from Tuition
In addition to lead training, most providers obtain some revenue from training courses in other

occupational areas, such as asbestos training, OSHA hazard communication, underground storage tan
occupational respiratory protection, and even some first
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aid and CPR. Most private providers rely exclusively on tuition for their revenue, while the RLTCs and
consortia members received an estimated $2.4 million for a two-year period starting in 1994. An estim
the total EPA grant money received by the RLTCs is unavailable for this analysis. Revenue from tuitio
private providers and RLTC's is calculated in Exhibit 2.5. There is a significant range in the revenues ¢
by the RLTCs. As shown, Georgia-Tech earned an estimated $437,320 in lead-based paint training tu
revenue in 1992, while the University of Minnesota earned only $46,500. In each discipline, Georgia-T
earned over 50 percent more revenue than the next largest RLTC or consortia member, and over 100
more in total for the year.

On average, private providers earn less than the RLTCs. Private firms' earnings from lead-base
training ranged from $8,700 to $133,200, with the low earning provider only offering superstructure wol
training. A list of tuitions charged by various private training providers is presented in Appendix 2.A.

2.1.7 Seasonality

Based on conversations with lead training providers, the summer season is the slowest time for
because summer is the busiest time for the construction industry. Conversely, construction work is slo
the winter, therefore allowing time for training.

2.2 Markets for Abatement Services

The lead abatement industry has developed, in large part, as a result of the recent concerns abc
poisoning of children. Since the beginning of the 1990s, the number of lead abatement firms has incre
to the initiation of childhood lead poisoning prevention statutes by several states. Many firms involved
construction activities, most notably asbestos abatement work, expanded to include lead abatement w
(White, 1993).

Lead abatement is essentially composed of the removal or encapsulation of lead-based paint, re
building components coated with lead-based paint, and removal of dust or chips from lead-based paint
short history of the lead-based paint industry, three primary markets have been characterized: public al
residences, steel superstructures, and public/commercial buildings. Industry representatives maintain
majority of abatements taking place today are in public multi-family dwellings, while single-family public
owned dwellings are being abated from lead at a lesser rate. Lead abatement work for public/commer
buildings has occurred at an almost negligible rate (Zilca, 1993).
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Exllil)it 2.5: Estimatecl Revenue from Tuition, 1992

Contractor
Risk Project and/or Steelstructure Steelstructure Total Revenue
Inspector  Assessor Planner  Supervisor Worker — Contractor — Worker From Tuition

RLTC

Georgia-Tech $150,080 $128,640 $15,600 $143,000 $43f1, -

U of California - 37,400 61,750 99,15

San Diego

U Mass - Amherst 96,750 31,950 750 129,450

U of Cincinnati 18,000 40,500 58,510

U of Kansas 98,430 95,872 194,m)2

U of lllinois 15,470 45,900 61,370

U of Minnesota 27,000 19,500 46,5[)C

U of Maryland 17,325 60,000 77,385

Cleveland DEH 33,360 Unavailah]ie
Privaté

Firm A 39,000 6,250 45,25()

Firm B 13,500 35,000 64,900 19,800 133,20C

Firm C 6,900 8,720 15,62

Firm D 8,700 8,70

! See Exhibits 2.4 and 4.12 for total training numbers and tuition costs.
2 Based on survey from four training providers.




2.2.1 Residential Lead Abatement Firm Profile

The process of residential abatement work consists of three components: inspection, lead abate
post-abatement clean-up. Inspection (which, in the current market, includes a risk screen) is necessat
ascertain the location and concentration of lead within a space for a prospective abatement. The abat
process involves four different procedures which can be implemented separately or in combination. O
most prevalent procedures is the removal of lead-based paint. This procedure is commonly done for s
family dwellings and other smaller jobs. For large-scale jobs, lead-based paint can be sealed to preve
exposure by either encapsulating the surface with special resins or encasing the surface with drywall,
exterior work with aluminum or vinyl siding. The third abatement procedure is the replacement of lead
paint covered items, such as doors and window trim. Replacement is frequently employed in tandem \
either of the first two abatement procedures. The last type of abatement practice is referred to as in-p
management of lead-based paint. This consists of interim controls of lead exposure, such as washing
vacuuming enclosed spaces. After abatement, the lead abatement firm will remove and dispose of the
contaminated materials. Disposal of lead abatement wastes sometimes requires the use of a hazardo
treatment, storage, and disposal (TSD) facility, usually under contract with the lead abatement firm.

The number of personnel in a lead abatement crew depends in part on the size of the job. How
industry contacts have stressed the importance of diversity in the work crew to include a supervisor, sy
workers (such as carpenters, tile layers, and drywall technicians), and laborers. For small- to medium-
the typical crew will consist of three to four persons: one supervisor, one specialist, and one or two wo
Larger jobs necessitate more persons for a crew: one supervisor, two specialists, and two workers. In
industry experts feel that knowledge of carpentry is essential for performing abatements. As a result,
are contracted or hired onto many lead abatement crews; in addition, many supervisors are licensed ¢
Some supervisors will not participate in abatement, but will serve as a project monitor to ensure worke
properly protected against lead exposure.

Costs The costs for a typical residential lead abatement firm will include equipment, materials, v
and insurance. A standard set of equipment and materials (such as that recommended by the Occupe
Safety and Health Administration (OSHA)) are used, including work environment control equipment,
construction tools, protective work clothing, and respiratory protection equipment. Safety equipment ¢
expensive. For example, an abatement firm would have to invest close to $10,000 for HEPA vacuum
equipment to initiate a residential abatement project (OSHA, 1993, Chapter 6). Wages for on-site cre\
members vary depending on region of the country and skill-level. Insurance costs for the lead abatem
industry can be significant; one lead abatement contractor spends 12 percent of his annual anticipated
on insurance (Mitchell, White, Zilca).
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Fees and Profits The fees for lead abatement vary broadly across the country depending on the size of t
project. Apartment housing units are generally less expensive to abate because they are usually smalle
space. The costs to abate apartments of lead will range from $2,300 to $5,000 per unit, depending on t
of the country in which the abatement takes place. Abatements for single family housing tends to be mc
expensive than apartment housing. In addition, there is a higher variance of prices for private housing
abatement due to the wider diversity in size and structure. Industry estimated a range of $4,000 to $12,
lead abatement (Mitchell, White, Zilca).

Profit margins for the lead abatement industry are significantly higher than other construction prac
This wide margin is a result of the inherent risk in removing lead. Industry contacts estimated that profit
from 33 percent to 52 percent, however profit margins are likely to decrease with increased competition
result of new regulations (Mitchell, White, Zilca).

2.3 Substitutes for Lead Paint Abatement

Under this regulation, "abatement” means any measure or set of measures designed to eliminate
based paint hazards. Abatement includes permanent or relatively permanent measures such as the ren
lead-based paint and dust, containment or encapsulation of lead-based paint, replacement of lead paintt
surfaces or fixtures, and removal or covering of lead contaminated soil. In all cases, the design life shot
least 20 years. Abatement also includes all preparation, clean-up, disposal, and post-abatement clearatr
testing activities associated with such measures.

While the durability of some encapsulating materials, such as gypsum dry wall and exterior siding
well known, some forms of encapsulants are considered to be only interim controls. In all cases, quality
installation is critical to its effectiveness; in particular, seams must be sealed to prevent the escape of le:
Encapsulants require periodic inspection and may require routine maintenance.

While interim controls are not regulated under 8402, they frequently are an appropriate response
presence of lead-based paint hazards. Interim measures include in-place maintenance, such as thoroug
washing or wet mopping of surfaces with high phosphate cleaning solutions. Normal vacuuming may sil
stir-up the lead contaminated dust since the particles are very small.

2.4  Existing Regulations

Several federal and state agencies have addressed the problems of lead exposure resulting from
based paint. The resulting regulations focus on both exposure to lead in the general population as well ;
occupational lead exposure. Major lead poisoning prevention programs have been implemented by the
Consumer Product Safety Commission, the Department of Housing and Urban Development (HUD), the
Environmental Protection

2-12



Agency (EPA), the Occupational Safety and Health Administration (OSHA), as well as by several state:

In 1978, the Consumer Product Safety Commission established a maximum lead content in paint
percent, under Sections 8 and 9 of the Consumer Product Safety Act (15 U.S.C. 2057 and 2058). This
applies to products intended for use by children, such as toys and playthings, as well as consumer prod
such as furniture. In addition, it targets products to which consumers would be exposed after sale, suct
paints used in residences, hospitals, schools, playgrounds, and public buildings (42 FR 44199).

In recent years, HUD has addressed the issue of worker protection in the presence of lead-basec
In 1990, HUD published worker protection guidelines regarding identification and removal of lead-based
from Public and Indian housing (55 FR 39874). Included in the guidelines is a section on safe working
procedures during lead paint abatement, standards for performing inspections and abatements, and ma
worker education and training. HUD has also developed lead-based paint "in-place management" strat
serve as preventative measures to lower the risk of full-scale abatement (57 FR 28933). Recently, HUL
published proposed rules concerning lead-based paint hazard notification, evaluation, and reduction for
federally owned residential property and housing receiving Federal assistance (FR June 7, 1996, p.291

EPA has administered several initiatives to ensure environmental safety from hazardous exposur
lead. These include regulations for the disposal of substances considered hazardous and toxic. RCRA
that lead-containing debris be treated to below five parts per million (5 ppm) before disposal (40 CFR 2
This represents a significant amount of waste when considering the disposal of lead-based paint materi
removed from highway bridges. As a result, several states have initiated equipment practice standards,
the use of recycling paint-removal machines, when bridge cleaning and repainting operations are perfor
Connecticut, Maryland, Massachusetts, Michigan, New Jersey, New York, North Carolina, Ohio, Virginie
West Virginia have already instituted such measures.

OSHA has regulated lead exposure in general industry since 1978 (29 CFR 1910.1025). These
regulations have been revised a number of times, most recently in January, 1990. On May 4, 1993, OS
promulgated interim final standards governing occupational lead exposure in the construction industries
were not covered in OSHA's general industries rulings. These regulations set permissible exposure lim
addition, they require engineering and administrative controls as well as worker practices, exposure mol
training, and other ancillary controls. Much of the rule addresses the removal of lead-based paint undel
construction activities for residential housing. These projects include: renovation and remodeling, demc
repainting, maintenance, rehabilitation, and in-place management.
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In recent years, the problems of lead exposure have become a major issue in state legislatures. The
states that have implemented lead poisoning prevention statutes has increased significantly since 19
of these states have included certification and training standards, as well as specific blood-level and |
content standards, as major components of their legislation (see Exhibit 2.6). In June 1995, sevente
had initiated or are in the process of setting accreditation and training standards for inspectors, supel
contractors, and/or workers. This group of states includes Alaska, California, Connecticut, Georgia, |
Louisiana, Maine, Massachusetts, Minnesota, Missouri, New Hampshire, Ohio, Pennsylvania, Rhode
Vermont, Virginia, and Wisconsin. Additional states are considering such legislation.
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Exhibit 2.6

State Lead Poisoning Prevention Statutes as of June 1995

State Definitions of Lead-Based Paint

Accreditation and Abatement

State (LBP) and Elevated Blood Levels (EBL) Measures

Alaska -Accreditation of professional painters
who perform hazardous painting work

Arizona -LBP is 5/10 of 1% by weight of lead metal

-Required reporting by physicians of
blood/level above 25 ug/dl.

Arkansas none defined -Allows state to require abatement off
LBP in dwellings where kids have been
identified with EBL.

California -EBL over 25 ug/dl (may be lowered to 15 -Certification is now required for

ug/di).

contractors, inspectors, and workers
-Accreditation program implemented
through general departmental authorityj
-Requires the establishment of
environmental abatement procedures g
the adoption of regulations for abateme
of LBP in and on housing.

-Imposes a fee on manufacturers and
other persons involved with the
production or selling of lead or LBP
products.

Connecticut

- EBL is 0.25 ug per 100 grams of blood.

-Accreditation of contractors is aval
but not required

-Financial assistance for removal of leajd-

based paint and asbestos.
-Inspection of day-care centers.

-Upon the receipt of EBL report, the stgte

has the authority to investigate the sou
of the lead.

Delaware

-Pronhibits the use of paint with more th
.5% lead on any surfaces of a dwelling
dwelling unit, including fences and

nd
nt

able

ce

an
pr

outbuildings.
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Exhibit 2.6

State Lead Poisoning Prevention Statutes as of June 1995

State

State Definitions of Lead-Based Paint
(LBP) and Elevated Blood Levels (EBL)

Accreditation and Abatement
Measures

District of
Columbia

-Requires residential premises with
children under 8 to maintain the prope

free of lead or lead in amounts less thajp

0.7 milligrams per cf .

-Authorizes District to order abatement
or elimination of lead hazard by other
approved means within 10 days and in
no more than 30 days.

-Authorizes District to inspect any
residential premises where there is rea
to believe lead may present a health
hazard to a child under 8 years.

Florida

-Prohibits employment of persons und
15 yrs. to work with LBP.

Georgia

-lead poisoning is reportable at 10 ug/dL

-lead based paint is paint with lead in excess

of limits established by the Department of

Natural Resources

-lead contaminated soil, dust and waste is

defined as in excess of limits established b
the Department of Natural Resources

-Lead hazard reduction activities m
done by licensed and/or certified
individuals after 1996 (lead hazard
reduction is defined the same as Titlg
-Licensing and certification require
training by a state accredited traini
provider.

Illinois

-'lead-bearing substance' is 5/10 of 1% lead
by weight (or lower standard)

-Requires the accreditation of lead

abatement inspectors, contractors arn
workers and state-approval of training
providers
-Authority to investigate sources of lead
in dwellings, require owner to remove,
replace, or secure a covering over the
lead-based substance.

lowa

-Coordinate a lead abatement program

with the U. of lowa and the Dept. of Naj.

Resources.

Kentucky

-'lead-based substance' is more than .06%
lead by weight.
-EBL is 25 ug/dl or greater

-Authority to inspect sources of lepd

poisoning, demand the removal,
replacement, or securing of lead-bas
surfaces.
-Pronhibits paint w/more than .5% lead |

on

d

y

weight.
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Exhibit 2.6

State Lead Poisoning Prevention Statutes as of June 1995

State

State Definitions of Lead-Based Paint
(LBP) and Elevated Blood Levels (EBL)

Accreditation and Abatement
Measures

Louisiana

-LBP contains more than .5% lead by weig

ht. -Requires owners to remove or coyer
paint, plaster, or other accessible lead-
based materials if a child under 6 yearg
or if a mentally retarded person resides|at
the premises.
-Licensure and certification requiremenjs
for lead abatement and inspection
professionals

-Abatement provisions

Maine

-LBP contains more than .5% lead by weig

ht. -Very close to passing training and
accreditation legislation

-Authority to inspect dwelling units to
ascertain the presence of lead, and ord
the removal, replacement or covering Q
the lead-based materials.

D
=

Maryland

-Prohibits the use of LBP on any interitlr
or exterior surface commonly accessibl
to children.
-Provides for lessee of a rental propert)
to deposit rent at General Court if lessdf
has not removed lead within 20 days of
notice.

-Immunity from liability for owners who
meet certain requirements and under
certain conditions.

Massachusetts

-Prohibits use of paint with more than 6/1
of 1% lead by weight.

00 -Requirement of the owner of a
residential premises to remove or cover
lead-based materials to make them
inaccessible to kids under 6 years.
-Licensing for persons who inspect or
abate lead

-Certification for private laboratories.
-Authority to revoke, suspend or cance
licenses.
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Exhibit 2.6

State Lead Poisoning Prevention Statutes as of June 1995

State

State Definitions of Lead-Based Paint
(LBP) and Elevated Blood Levels (EBL)

Accreditation and Abatement
Measures

Minnesota

-Risk assessments for blood lead over 25
ug/dl;

-Registration for abatement contragctol
-Development of residential abatement
guide.

-Requirement for owners to abate if leajgl
sources exceed the standards if childre
under 6 years or pregnant women with
blood/lead levels over 10 ug/dl reside
there.

=]

Missouri

Legislation enacted to provide for
licensure and accreditation of lead
abatement and inspection professional
enforcement authority, establishment of
blood lead levels.

New
Hampshire

-LBP defined by federal standards

-Pronhibits the use or application on gny

dwelling unit or child-care facility of
LBP.
-Provisions to inspect dwellings or chilg
care facilities only where there is
reasonable grounds to do so.
-Licensure of lead abatement personns|.
-Provides for notification of
owners/occupiers of lead hazards.

New Jersey

-LBP is defined by the total nonvolatile

ingredients containing more than 1% lead by

weight.

-If an individual has lead-poisoning

abatement must be done within 10 |day
-Requires promulgation of regulations
that identify sources of lead within
dwellings, to establish testing procedurgs
to detect lead in individuals.
-Provides state authority to order
abatement within 10 days if an individug
in the unit is suffering from lead
poisoning.

New York

-LBP contains more than 1/2 of 1% lead by
weight on any interior surfaces or window
frames or porches on any dwelling.

-Regulation of abatement including
notification to owner/occupant in argps
of high risk to discontinue use of LB

\*J
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Exhibit 2.6

State Lead Poisoning Prevention Statutes as of June 1995

State

State Definitions of Lead-Based Paint
(LBP) and Elevated Blood Levels (EBL)

Accreditation and Abatement
Measures

North Carolina

-Abatement of lead poisoning hazards
dwelling, schools, and day care facilitie
determined to be a source of EBL in
children less than 6 years.

Ohio

-Provides for the licensure of person
performing lead abatement work and th
approval of environmental lead
laboratories.

-Clinical laboratories and physicians
required to report the results of lead
screening tests to the Dept. of Health.
-Individuals involved in lead inspection
and abatement industry required to be
licensed.

-Director of health or local boards of
health may inspect structures for lead
upon the report of EBL in a child.

Pennsylvania

-Funds will be used to train
weatherization crews in lead paint
abatement for low-income housing
containing lead-poisoned kids.
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Exhibit 2.6

State Lead Poisoning Prevention Statutes as of June 1995

State

State Definitions of Lead-Based Paint
(LBP) and Elevated Blood Levels (EBL)

Accreditation and Abatement
Measures

Rhode Island

-'Lead-based substance' is material conta
lead in excess of .5% lead by weight.

ning

-All lead samples will be analyzed at
Dept. of Health lab.
-Lead inspectors and lead hazard
reduction workers be licensed or certifigd
and training courses be certified by
DOH.
-DOH to develop educational materials
to realtors
-Inspections be authorized as part of
treatment and follow-up for lead
poisoned children.
-Regulations for safety procedures for
lead hazard reduction workers, and the
creation of at least one lead paint wastg
repository.
-All preschools, kindergartens, day care
nursery schools be lead-free or lead-sgfe
as a condition of licensure.
-Prohibits state funds to be used for
projects unless the contractor has
complied with state's training and
certification standards and OSHA's
standards

South Carolina

-'Lead-based substance' as surface-coatir
material containing more than 6/100 of 1%
lead by weight.

-Reports of lead to the state whigh v
perform its own inspection and idenfify
areas in need of correction. ﬂ
-Requires owner to remove or cover legd
hazards within 30 days.

Vermont

-Training and certification program for
lead hazard abatement workers.
-Blood screening on request.
-Disclosure of lead-based hazards prio
to sale or lease of pre-1978 housing.
-Inspect and test child care facilities.

Virginia

-Training and certification program for
lead hazard abatement workers.
-Program must meet federal standards
(i.e., model state programs).
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Exhibit 2.6

State Lead Poisoning Prevention Statutes as of June 1995

State Definitions of Lead-Based Paint Accreditation and Abatement
State (LBP) and Elevated Blood Levels (EBL) Measures
Wisconsin -LBP contains more than .06% lead by -Received HUD grant for lead abatgment
weight. and it requires certification and/or
-EBL is over 25 ug/dl provision of training of contractors,

inspectors, and workers

-Inspections for all dwellings identified
as sources of lead poisoning
-Requires removal or covering of lead
within 30 days.

-Comprehensive screening and medic3
case management.

-Mandatory insurance coverage in
certain circumstances.

Source: National Conference of State Legislatures.
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Appendix 2.A: Private Training Provider Tuition Costs, October 1992

SS

State(s)
Accredited Inspector Inspector Project Supervisor/
Name in Technician | Risk Assesso Designer Contractor| Contractof  Superviso Worker Other

Pro-Tech MA $463

Mayhew Environmental [ KS, MA $595 $495 $325

Training

Cal Inc. CA $575 $575 $545 $400 1st day prerequisite $150; lead awaren
$150; Superstructure supervisor $545,
worker $400; Refresher courses $150.

Vortex Inc. RI, MA $350 $350 $300 $250

Aulson Co. MA, CA $400 $450 $325 $275 Inspecting and Abating Lead-Based Paj
$600.

Environmental Training [ MA $271 $349 $249 $199

Services

Dennison Environmental MA $425 $425 $325 $275

Inc.

I.LE.E. MA $395 $375 $300 $250

Lead Busters Institute MA $400 $390 $290 $250

Lead Solutions CA $550 $500 $375 Combined Inspectors/Contractors-
Supervisors 7-day program, $790.

Quality Control Services] MA $295 $375 $275 $250

Mystic Air Quality MA, CT $375 $500 $375 Annual refresher courses $120

Leadtec Services MD $395 (MD) $695 (NJ),

$550 (IL) $600 (NY),
$495 (MD),
$550 (NY)

Tufts University MA $475 $525 $425 $375

Con-Test MA $450 $495 $350 $300 Superstructure Contractor $495 days)

Average Tuition:

All Providers $417 $473 $575 $555 $426 $333 $300

Massachusetts Providers $391 i ) $500 $426 $333 $284

! Information obtained from company brochures.
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3. DEFINITION OF THE PROBLEM AND REGULATORY OPTION

The primary purpose and impact of TSCA 8402(a) and 404 is to require that all lea
paint activitiel' be performed by personnel certified as trained by an accredited training
program, and that all lead paint activities meet certain minimum work practice stahdards.
Section 402 does not affect the quantity (i.e., number) of lead paint activities that will occt
in the future (except indirectly through the effect of changing the price of lead paint
activities). Therefore, total reductions in exposure and risk resulting from a housing
abatement are not the result of 8402. However, the training requirements and work pract
standards are likely to provide improved identification of lead-based paint hazards and to
better prevent lead exposure during abatements than current practices, resulting in an
increase in the benefits resulting from each lead-based paint activity. In other words, the
potential incremental reductions in human exposure and ecological risk due to 8402 will b
addition to the benefits of abatements as they are currently performed. As described mot
fully later in this chapter, poorly performed abatements can result in increases in exposur
These regulations will greatly reduce, or eliminate, these poorly performed abatements w
also improving the performance of the other activities. Further, 8402 may provide
incremental reductions in occupational exposure beyond the level provided by other
occupational exposure regulations. People who may receive exposure and risk reduction
from the rule are:

. Residents of houses during, and immediately following, abatement due to
requirements to prepare an occupant protection plan before abatement and
clean up lead contaminated dust and debris from the abatement site.

. Current and future residents of abated homes long term exposure to lead fr
paint due to identification and proper permanent abatement of lead paint
hazards in the home.

. Additinal reductions of occupational exposure (beyond that provided by OSt
worker protection regulations) to lead hazards by lead-based paint abateme
workers, as a result of training in, and adherence to, work practice standard
for inspections, assessment, and abatement procedures.

!Section 402(b) separates "Lead Based Paint Activities" into taupgr housing abatement related atigs
(inspection, risk assessment and abatement) and "Deleading”. Deleading is defined as eliminating the lead pa
associated with paint removal from public and commercial buildings, bridges and other structures, or the I
hazards associated with the deitan of such buildings and structures. This RIA deals with the rules affecting t
housing and child-occupied facilities.

?References to Section 402 include §402(a) and 402(b) only. Section 402(c) deals with renovation and re
activities and will be covered by a separate rule.
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. Other people who live, work or travel near to abatement activities due to all
abatement activities being performed by trained workers following the work
practice standards.

In addition, possible ecological damage resulting from lead exposure may be avoided due
the work practice standards including proper containment and clean-up requirements.

3.1 Hazard, Exposure and Risk Summary

The toxicity of lead and lead compounds has long been established as a dangerous
threat to human health and wellbeing that often goes unrecognized by people exposed to
potentially harmful levels of lead. Because of the concern about lead's threat to public
health, federal regulations have already addressed several of the major uses of lead that |
in high levels of human exposure. For example, the use of lead in gasoline, residential p:
and food containers has already been phased out. The EPA and other federal agencies a
pursuing opportunities for further progress in reducing lead exposure from current
consumption of goods and services. One of the largest remaining sources of lead exposu
especially in children, is from lead-based paint. Although the use and manufacture of leac
based paint for residential purposes declined after World War Il, and was-banned in 1978
by the Consumer Product Safety Commission, many older residences still contain paint w
a high lead content. Significant current lead exposure occurs directly because of the
continued presence of old lead-based paint, especially if the paint (or the surface it is appl
to) is deteriorating. Chronic exposure to even small amounts of lead can result in a large
long-term accumulation in children and adults. In 1991 the Centers for Disease Control
concluded that lead-based paint remains the most common high-dose source of lead expc
for pre-school aged children in the United States. In addition, there are known adverse
health effects at much lower levels of lead accumulation.

This section summarizes both the human health hazards from lead (the available d
response functions are shown in Appendix 7A), and discusses the changes to exposure al
risk associated with TSCA 88402 (a) and 404. Although it is possible to estimate some of
the effects of reducing the body's lead burden in infants, children, and adults, it is not
possible at this time to quantify the incremental changes in exposure, uptake, body burdet
and resulting risk from implementing the standards and training requirements for abateme
activities. Section 3.1.1 provides a summary of the health effects of lead for the populatio
of concern, Section 3.1.2 provides a discussion identifying the exposed populations, how
exposure occurs, and how TSCA 88402 (a) and 404 will affect the exposure. Estimates o
the amount and value of these benefits are presented in Chapters 6 and 7.

3The CPSC banned the use of paint containing more than 0.06% lead by weight on interior and external re
surfaces, toys and furniture. Paint with a lead content below this level is referred to as lead free paint.
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3.1.1 Hazard and Dose-Response Summary

EPA has conducted numerous studies on the health effects associated with lead
exposure. In a pioneering study, Schwartz et al. (USEPA 1985) quantified a number of
health benefits that would result from reductions in the lead content of gasoline. The work
was extended by EPA's analysis of lead in drinking water (USEPA 1986) and by an EPA-
funded study of alternative lead National Ambient Air Quality Standards (USEPA 1987).
Despite this substantial research, much uncertainty remains. Many categories of health
effects from lead exposure cannot be quantified because credible dose-response functions
not yet available. For those health effects that can be quantified, economic research does
always allow complete valuation of the willingness to pay to avoid the effects.

The literature discussing the number and severity of health effects associated with
elevated lead exposure is widely available and will not be discussed in detéil here. While
lead is harmful to any exposed individual, USEPA (1990) identifies three sensitive populatic
groups based on available information: pregnant women (principally as exposure surrogate
for the fetus), pre-school age children, and adult men and women. Some of the health
benefits that might result by reducing lead exposures are listed in Exhibit 3.1.

Health Hazards to Infants Less Than One Year OIdUSEPA (1990) cites a

number of studies linking fetal exposure to lead (via in utero exposure from maternal intake
of lead) to several adverse health effects. These effects include decreased gestational age
reduced birth weight, late fetal death, and increases in infant mortality. The Centers for
Disease Control (CDC, 1991) estimated the risk of infant mortality decrease$ by 10 (or
0.0001) for each 1 pg/dL decrease in maternal blood lead level during pregnancy. It is alsc
believed that neurobehavioral deficits in infants may result from both pre-natal and early
post-natal exposure. Other metabolic effects, as described for children below, have also be
identified in infants. Quantification of these effects is possible because sufficient data exist
estimate dose-response relationships and the clinical significance of the 1Q effect is clear.

Health Hazards to Children Between One and Six Years OlcElevated levels of
blood lead in children may induce a number of metabolic effects such as impaired heme
synthesis, anemia, slowed growth, and cancer (USEPA 1990). Severe lead poisoning may
result in seizures, incoordination, recurrent vomiting, coma, and acute lead encephalopathy
a potentially fatal condition (Piomelli et al. 1984). Elevated lead exposure may also induce
number of effects on the human nervous system. Generally, these neurobehavioral effects
are more serious for children than for adults because of children's rapid rate of developmer
These nervous system effects may include hyperactivity, behavioral and attentional
difficulties, delayed mental development, and motor and perceptual skill deficits.
Quantification of this effect is possible because a dose-response relationship for 1Q
decrements has been previously estimated (Schwartz, 1993).

“For a detailed review of this literature see U.S. Environmental Protection Ag&888) Air Quality Criteria
Document for Leadand 1989 Addendum. Environmental Criteria and Assessment Office, Office of Researct
Development, March.
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Exhibit 3.1

Health Hazard Categories Associated With Reducing Lead Exposure

Infants < 1 Year old

Neonatal mortality from decreased gestational age

Fetal effects from maternal exposure, including diminished childhog
IQ and reduced birth weight

Reduced intelligence from first year post-natal exposure

Other neurological and metabolic effects as for children

Children < 7 Years Old

Interference with growth

Reduced intelligence

Impaired hearing, behavioral changes

Interference with nervous system development
Metabolic effects, impaired heme synthesis, anemia
Possible Cancer

Adult Men

Hypertension in adults

Non-fatal heart attack and non-fatal stroke in adults
Premature death from all causes in adults

Possible Cancer

Adult Women

Hypertension

Non-fatal heart attack and non-fatal stroke
Premature death from all causes
Reproductive effects

Possible Cancer

d
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Health Hazards to Men Elevated blood lead has been linked to elevated blood

pressure in adult males, especially men of ages 40-59 years (Pirkle et al. 1985). Further
studies have demonstrated a dose response relationship for hypertension (defined as diast
blood pressure above 90 mm Hg for this report) in males aged 20-74 years (Schwartz 198:
Because blood pressure has been identified as a risk factor in a number of cardiovascular
illnesses (Shurtleff 1974, McGee and Gordon 1976, Pooling Project 1978), it is useful to
guantify the effect of changes in blood lead levels on changes in blood pressure for reason
other than predicting the probability of hypertension. The relationship between blood
pressure and other health effects can be used to predict increased probabilities of the initia
occurrence of heart attack and stroke (USEPA 1987). These blood pressure changes can
used to predict the probabilities of first-time heart attacks and strokes. Increased blood
pressure would also increase the probability of reoccurrences of heart attacks and strokes,
these quantified relationships are not available. Citing laboratory studies with rodents,
USEPA (1990) also presents evidence of the genotoxicity and/or carcinogenicity of lead
compounds. While such animal toxicological evidence suggests that human cancer effects
possible, dose-response relationships are not currently available.

Health Hazards to Women Some available evidence suggests the possibility of
health benefits from reducing the exposure of women to lead. Recent expanded analysis «
data from the second National Health and Nutrition Examination $urvey (NHANES I1) by
Schwartz (1990) indicates a significant association between blood pressure and blood leac
women. Another study, by Rabinowitz et al. (1987), found a small but demonstrable
between maternal blood lead and pregnancy hypertension and blood pressure at
time of delivery.

Elevated blood pressure in women results in the same effects as for men (the
occurrence of heart attack, two types of stroke, and premature death). However, the gene
relationships between BP and these health effects are not identical to the relationships for
men. Lead toxicity is also believed to have reproductive effects through increased rates of
miscarriage and stillbirth (Oliver 1911 as cited in USEPA 1990). A study of NHANES II
data by Silbergeld et al. (1988) suggests that accumulated lead stores in the bone tissues
women may be mobilized into blood during conditions of bone demineralization associated
with pregnancy, lactation and osteoporosis. The authors note that "lead may interact with
other factors in the course of postmenopausal osteoporosis, to aggravate the course of the
disease, since lead is known to inhibit activation of vitamin D, uptake of dietary calcium, an
several regulatory aspects of bone cell function.” No quantitative relationship has yet beer
established, however, between lead stores in women and postmenopausal health endpoint
Increased cancer risk in women of elevated lead exposure is also possible based on anime
toxicology studies.

®> The Second National Health and Iiotn Examination Survey (NHANES I1) was conducted by the U.S. Departm
of Health and Human Services from 1976 to 1980 and provides researchers with a comprehensive iiehaf, nu
demographic and health data for the U.S. population.
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3.1.2. Exposure Summary

The 8402(a) inspector, risk assessor and abatement worker training and work pra
standards apply to lead paint abatement in residences and child-occupied facilities. Thre
different sub-populations are potentially affected by these activities: residents, labor enge
in the lead paint activities in one way or another, and other people who live, work or trave
near to a site where lead paint is abated. Ecological impacts are also possible, although
is not probable in residential and child-occupied facilities where the work is unlikely to be
the exterior.

Published medical and public health literature provides compelling anecdotal evid
of lead toxicity associated with poorly performed abatements. However, insufficient
information is available at this time to quantitatively assess the full exposure (and hence
risk) reductions directly associated with §402. While case study information is available
the current exposure and risk to certain groups potentially affected by this regulation,
the information does not fully reflect the baseline exposure for all of the affected populati
In addition, information on the marginal exposure reduction directly associated with the 8
certification and work practice standards is not available. This section identifies the
populations potentially affected by these regulations, and describes how they may be affe

Residents Lead-based paint (containing up to 50 percent lead by weight) was in
widespread use through the 1940's. Indoor use of lead-based paint declined beginning il
1950's until residential lead-based paint was banned in 1978, but lead-based exterior pai
continued to be relatively common until it was banned. More than 3 million tons of lead-
based paint is believed to still be in place in the housing stock, especially in homes built
before 1950. While the year of construction is one important indicator of which housing
units have high lead paint levels, jointly considering the paint's lead content and conditior
provides a more direct measure of potential exposure and risk. Exhibit 3.2 shows the
distribution of the 1990 stock of all non-publicly owned housing units in the United States
built before 1980 by lead paint levels and paint condftion. The lead paint measure used
this report is the maximum amount of lead contained in paint on interior surfaces. The le
paint load is typically measured in units of mgfcm . Condition is measured as the percen
of lead painted surface area that is damaged in the area with the greatest interior lead pe
damage in a given home. The information in Exhibit 3.2 is based on the National Survey
Lead-based Paint in Housing by the U.S. Department of Housing and Urban Developmel
The survey results have been extrapolated to the entire national private housing stock.

Lead paint in place in a home creates a potential lead exposure problem because
inhalation and ingestion of paint chips and dust containing paint residue. Lead paint is m
commonly found on doors and windows, rather than on walls. Paint that is in poor condi

®The term "target housing" is defined iitld X ashousing constructed prior to 1978. Data limitations, howe
require the use of pre-1980 housing stock.
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Exhibit 3.2 Distribution of Lead Levels and Paint Conditions in 1990
Non-publicly Owned Housing Stock Built Before 1980
Maximum
Lead Level Paint Condition (Percent of surface area damaged)
(mg/cnt) Intact - 10% 10-100% Total
>12 1,746,284 0 1,746,284
>10 and<12 237,667 1,166,634 1,404,308
>8 and<10 718,070 1,563,087 2,281,157
>6 and<8 2,181,464 688,403 2,869,86
>4 and<6 687,638 378,831 1,066,469
>2 and<4 3,261,889 1,041,389 4,303,278
>1 and<?2 8,896,375 819,314 9,715,691
<1 46,972,538 6,819,433 53,791,971
Total: 64,701,925 12,477,09% 77,179,020
Source: U.S. Department of Housing and Urban Development (1990).

(e.g., chipped, cracked or peeling) or on surfaces that are deteriorating can result in
significant exposure, but even intact paint can contribute to increased dust levels. Lead
contaminated dust can be steadily released from painted surfaces that are subject to repe
abrasion; these friction surfaces include floors, door frames, and window sills.

Hand-to-mouth activity is the major source of uptake, especially in children, althout
cases of severe lead toxicity have been attributed to pica (repeated deliberate ingestion o
non-food substances). Hand washing (especially before eating) and routine household
cleaning and maintenance can reduce the exposure to lead from paint.

Despite the good intentions of people performing lead paint abatements in an atter
to lower the hazard to children from lead-based paint, recent reports indicate that the
abatement often has the undesired effect of increasing, at least temporarily, the child's bl
lead. Abatements that increase the household dust content are particularly hazardous fol
children, as hand-to-mouth activity is a major route of entry of lead into the body and
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because absorption of lead is inversely proportional to particle size. Farfel and Chisoln
(1990) report some remarkable findings from a study that monitored the blood lead of
children under 24 months of age before and after lead abatement activities in their hom
The study compared the lead exposure (measured both as dust content and blood lead
resulting from "traditional" abatement (torch and/or sander removal, no repainting, minil
clean-up and minimal protection for workers, residents or household objects) and "maodi
abatement" (using a heat gun, clean-up with thorough debris disposal, and at least som
protection for workers, residents and household objects). While the modified abatemer
improved techniques compared with the traditional abatements, the modified technique
study are not as rigorous as the work practice standards for 8402. The study reports th
traditional abatements resulted in acute increases in the lead-contaminated house dust
blood lead of nearly half of the occupant children. The modified abatement practices u:
the study produced only modest short term improvements and were generally consider
inadequate to reduce exposure. Immediately following traditional abatement, lead-
contaminated house dust levels typically were 10 to 100-fold higher than pre-abatemen
conditions. Modified abatement also raised dust levels, but generally only half as much
six months following the abatements, it was clear that neither form of abatement resulte
long-term reductions of blood lead or house dust lead levels, leaving the occupant child
continued risk of excessive exposure to lead and permanent adverse neurobehavioral ¢
Even after final clean up, most window sills and floor surfaces remained greater than th
target range of 1.5 mg lead/m .

The average increase in measured blood lead concentrations within one month ¢
abatement was 6.84 ug/dL for children residing in homes where traditional abatement
practices were used (from 36.88 ug/dL to 43.71 pg/dL) and 1.04 ug/dL for those living i
homes where modified abatement practices were used (from 34.39 ug/dL to 35.43 pg/c
Overall, 48 percent of children living in dwellings abated with traditional measures had |
lead increases, and nine children actually had to be hospitalized for the first time for
chelation therapy with concentrations exceeding 48.90 ug/dL. Children with reported
exposure to the home during abatement had significantly higher post-abatement blood
than those without such exposure. By six months post-abatement, all of the children th
not yet been treated for excessive blood lead continued to have elevated blood lead
concentrations; although, these concentrations were not significantly greater than those
the abatement. By this point five additional children experienced blood lead concentrat
greater than 48.90 ug/dL and were hospitalized for chelation therapy.

Amitai et al. (1987) describe four cases where improperly performed abatements
even cause acute lead toxicity. Routine screening identified four children (from differen
families) between nine months and 3 years old with elevated blood lead levels that wart
abatement. Prior to the commencement of abatement activities, the children's blood le:
levels were in a range of 30 to 41 pug/dL. During the course of the abatements, three of
children stayed in the residences at night, and the other child had ample access to his
apartment. The abatements used conventional methods, including burning, scraping at
sanding of the existing lead paint. One to four weeks after the abatements were compls
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these four children were admitted to a hospital with symptoms of extreme lead toxicity
Their blood lead levels at that time ranged from 90 to 130 pg/dL. All of the children
received chelation therapy (two required multiple chelations), and their blood lead leve
returned to approximately their pre-abatement levels. Amitai et al. also provide direct
evidence that improper abatements can result in lead exposure to adult residents as w
children. The uncle of one of the children, who lived in the same apartment and returr
every night during the abatement, had a blood lead level of 70 pg/dL in the middle of tl
protracted (one month) abatement.

Amitai et al. (1991) provide evidence that while abatements can result in an
immediate (and perhaps temporary) rise in the blood lead levels of residents, better
procedures can result in both short-term decreases in blood lead levels, and larger lon
decreases. Their study examined 114 children between the ages of 11 months and 6
old. All the children lived in Massachusetts, and were identified through routine screer
performed by their primary health care providers. All the children had pre-abatement |
levels greater than 25 pg/dL (the mean was 36.4 ug/dL), and lived in a housing unit wi
lead paint (lead in paint loads > 1.2 mgicm ) below the four foot level that was loose o
peeling. Trained inspectors (trained and certified according to the Massachusetts proc
identified the lead paint in the residences that needed to be abated, and inspected the
sites during the abatements. They also provided information to the residents on the
importance of removing children during abatement, and a thorough clean-up using tris
phosphate cleaning solution (although some residents did not follow either recommenc
During the abatement, the mean blood levels rose to 42.1 pg/dL. However, 49 days a
the abatements, the mean blood levels had dropped to 33.5 pg/dL, a statistically signif
improvement from the pre-abatement levels. A long-term follow-up examination was &
conducted for the subset of children (59 total) that never received chelation therapy. T
subset had a pre-abatement mean blood lead level of 35.7 pg/dL, a mid-abatement le\
35.5 pg/dL, and a post-abatement level of 31 pg/dL. However, the follow-up exam
conducted 250 days after abatement found a mean blood level of 25.5 pg/dL, a statisti
significant further decrease from the post-abatement levels.

Partial abatements that remove lead paint only up to the four foot level may not
fully effective at preventing future lead exposures from paint. Chisolm (1986) reports
several instances of children with blood lead levels over 25 pg/dL who live in housing t
was deliberately abated (in response to lead poisoning cases) ten or twenty years pre\
The abatements modelled in this analysis meet the standards given in section 745 of £
and are described in section 3.4.1 of this document.

The 8402 training and standards regulations will potentially reduce residents' ex
in three ways. First, to avoid exposure during the period with the highest potential
exposure, the regulations recommend that residents vacate the premises during abate
activity. Also, they should not be present in work areas or adjacent areas during abate
until the post-abatement dust and soil clearance standards are met. (They may remail
other areas in the building as long as the lead dust levels constantly remain below the
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dust clearance levels.) Second, to prevent residents from being exposed to dust and d
created during abatement, the regulation specifies post-abatement clean-up standards
testing. Without the proper cleanup assured by meeting the dust clearance standards,
residents’ exposure to lead could actually increase due to abatement. The level of clea
required to meet the dust clearance standards will remove most lead-contaminated dus
including dust present before the abatement began. Finally, current and future residen
potential long-run exposure will be reduced because the inspection, risk assessment ar
abatement will be conducted by trained and certified labor following established standa
procedures. Thorough inspection and preparation of a written "Pre-abatement Plan" w
avoid omitting unrecognized surfaces of the house that contain lead paint. All necessa
effective permanent abatements will be identified, and certified inspectors will prepare t
abatement plans and perform post-abatement inspection, assuring that the standards h
met. The extent that exposure reduction will occur will depend on the degree of chang
actual practices that result from the training and work practice standards.

Workers While reducing occupational exposure is not the primary purpose of 88
the training requirements and work practice standards may provide additional reduction
occupational exposure of workers performing housing and daycare abatements. The
Occupational Safety and Health Administration (OSHA) has primary responsibility for
occupational exposure, and recently issued an interim final regulation for the constructi
industry sufficient to achieve a Personal Exposure Limit (PEL) air concentration of 50
ug/nt. The 8402 training and standards requirements may help workers comply with tt
OSHA PEL. The EPA training requirements, which included both classroom and hand:
portions, will not only make workers better informed about how to perform abatements
manner that reduces their personal risk, but it may also make the workers more aware
lead's risks to their health. This awareness may inspire workers and their supervisors t
rigorously meet (or exceed) the work practice standards. In addition, EPA is restricting
use of certain work practices that are not prohibited by the OSHA regulations. In partict
restricting the use of dry scraping in target housing and child-occupied facilities may re«
the exposure to workers.

The 8402 training requirements and standards also apply to inspectors and risk
assessors. Their on-site work sometimes occurs in a work environment with potentially
levels of lead exposure. Further, their work entails disturbing existing dust levels and
collecting paint chips, deliberately increasing their immediate contact with materials
containing lead. The combination of training in proper inspection and risk assessment,
well as techniques and procedures to minimize personal exposure, may reduce the ins;
and risk assessor's exposure.

Numerous accounts of lead poisoning among individuals working as full time
abatement workers have been reported, especially before educational campaigns warn
the effects of lead exposure became widespread. In one extreme instance a 35-year o
who had been working for six months removing lead paint from interior walls with sandi
machines, burning equipment, and chemical solvents, was admitted to the hospital afte
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generalized convulsions. He admitted that he did not wash his hands before eating and
sporadically wore gloves or a mask. His blood lead was found to be 600 pg/100 g of wh
blood (Feldman 1978). The use of high dust generating methods of lead abatement sim
exacerbates the problem of exposure to lead bearing dust. High dust concentrations inc
the inhalation and ingestion of lead by the abatement worker, in addition to increasing th
lead content of household dust. The Massachusetts Department of Labor and Industries
Division of Occupational Hygiene found that the air at the job site of one worker sanding
outside post that contained 2.5 mg lead/cm had an dust concentration of 0.51 my lead/r
after just 22 minutes. Sanding on inside window sills with a lead content of 0.8 to 0.9
mg/cnt resulted in air concentrations as high as 0.55 mg l2ad/m in only 5 minutes
(Feldman 1978). Further, lead in paint and dust particles may also be transported away
the job site on a workers clothing and contaminate a worker's family members. Researc|
have found that the mean blood lead levels in abatement workers' children were significe
higher than those in control children and were correlated closely with the lead content of
household dust in the abatement worker's homes (Feldman 1978).

Many homeowners that choose to abate their own homes are particularly suscept
to lead poisoning. Heat guns are commonly used to soften the old paint and facilitate its
removal. The air temperatures from the heat guns often reaé@ @@0vhich point the
lead-based paint readily generates lead oxide fumes. The inhalation of these fumes can
to lead intoxication. Such sources of nonoccupational lead exposure are often overlooke
the resulting symptoms are nonspecific. Fishbein et al. (1981) reports on two such case
the first case, a 42-year old white male editor sought medical attention because of unusu
fatigue, malaise, diffuse joint and muscle pain, and abdominal discomfort. He had also
noted a weight loss of 5 kg during the last 2 months, despite a normal appetite. His past
health had been good and his physical exam normal, however his blood lead was 98 ug/
The editor was treated with chelation therapy to reduce his blood lead. The second case
involved a 35-year old white male computer operator who had been working part time, al
20-30 hours per week, removing lead-based paint with a heat gun. He complained of
dizziness, headache, fatigue, diffuse muscle pains, cough and sputum production, a 3 K¢
weight loss and a metallic taste in his mouth. His past medical history and physical exan
were normal, however his blood lead was measured at 68 pg/dl.

The Occupational Safety and Health Administration (OSHA) examined the expostL
of construction workers during abatements to lead, and concluded that elevated blood le
levels are not limited to cases of extremely high blood lead levels. An OSHA analysis
prepared in support of the regulation setting Personal Exposure Limit (PEL) for airborne
lead from abatement and deleading activities regulation (OSHA, 1993) provides an analy
the effect on mean blood levels of construction workers engaging in lead paint abatemer
related activities.

The OSHA analysis used a detailed exposure model and information on current

industry practices to estimate the mean blood levels in construction workers before and ¢
enforcement of the PEL. The OSHA regulatory baseline estimated that before the PEL \
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enforced, many workers engaged in private housing abatements already follow the proc
recommended by the Department of Housing and Urban Development (HUD) for limiting
lead exposure (the HUD "good practice" guidance is not as rigorous as the level of
protection that will be provided by the training and work practice standards required by
8402). OSHA estimated that the mean blood levels for these workers was 7.2 pg/dL, ar
that no workers would have blood lead levels exceeding 15 pg/dL due to occupational
exposure.

Workers who do not follow the HUD good practice guidance have a significantly
higher estimated blood lead levels. OSHA estimated that the mean blood lead levels fo
group of workers is 33.8 ug/dL. This very high mean level is not the result of a very few
extreme cases; 76 percent of the workers are predicted to have blood lead levels betwe
and 50 pg/dL, and only 3 percent of the total workers not following the HUD guidance
experiencing blood lead levels over 50 pg/dL.

Other Potentially Exposed People and Ecosystemnia addition to the people
directly associated with the abatement activities, people in the vicinity of such activities «
also be exposed to elevated levels of lead. These potential exposures will be mitigated
work practice standards and required clean-up activities. The potential exposure to othe
people is probably greatest for large scale, outdoor deleading activities, such as bridge
super structure repainting (which are not covered by the current rule). The large quantit
of old lead paint that are removed in preparation for repainting can potentially expose pt
living near, or passing by, the worksite to large quantities of dust and paint chips. In
addition to people, ecological damage to plants and animals is possible from soil, surfac
ground water toxic contamination from the removed lead paint. Large quantities of rem
lead paint can be concentrated in small areas at a worksite. The 8402 training and worl
practice standards will reduce this type of potential exposure. Proper cleanup and dispc
waste materials from all abatements will also reduce exposure from improper disposal.

3.2 Identification of the Market Failure that Requires Regulatory Intervention

Exposure to lead-based paint in target housing and child-occupied facilities is a ¢
case of an economic externality. Economists define an externality as a divergence of pi
and social costs, such that an action taken by one economic actor results in uncompens
costs to others. The presence of lead paint poses an exposure risk to the building occu
that is often internalized in the costs to the building's occupants. The decision to origina
apply the lead-based paint was made without considering the effects on the then-curren
subsequent residents. If the decision on whether to abate the residential paint is made
without considering the health effects on the future occupants, the externality will result
insufficient and inefficient level of abatement activities being undertaken.
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Lead paint also involves a second fundamental type of market failure: inadequate
information. In many cases the lead exposure takes place without public knowledge. -
direct risk of lead paint is not directly observable by an untrained person, and the risk
increases from long-term exposure to low levels of lead contamination. Moreover, the
nature of the lead paint hazard is such that improper abatement actions may actually ir
rather than decrease, the risk of exposure. The untrained consumer has insufficient
information to judge the need for an abatement, or the adequacy of the lead paint remc
activities when they occur. The lack of information prevents the potentially affected pe
from examining the risk they face, and making their own decisions about the appropria
response to the risks of lead paint.

An owner-occupant of a housing unit may have inadequate information to fully
evaluate the costs and benefits of abating existing lead-based paint, and thus makes a
privately inefficient decision. Inefficient decisions include both performing abatements
one is not needed, as well as failing to abate when the value of the private risk reductic
exceeds the costs. However, an owner of rental property faces a combination of an
externality and inadequate information. Even if the owner understands the risks of lea
based paint, the expected return on the incremental investment (i.e., the abatement co
depends on the market demand for lead-free housing. If the market clearing price is
determined by renters who are unwilling to pay more for lead-free housing, the owner \
be unable to charge a premium for abated property. In such a case, the owner would 1
of the costs, but not receive either the health benefits or any compensation. Thus insu
information on one side of the market can create a wedge between private costs and
social costs, and lead to an inefficient outcome.

These external diseconomies illustrate the need for government regulation to re:
that people engaged in lead paint removal activities be thoroughly trained, and that all |
paint removal activity be conducted by properly trained labor using techniques that me«
minimum work practice standards. Regulations that result in building owners and oper
internalizing the costs of this health risk act to reduce the difference between private ar
social costs. In many cases the decision to abate will still be a voluntary, private decisi
but the affected populations will be better informed about the risks and appropriate aba
procedures.

3.3  Potential Need for Federal Regulation

In the Residential Lead-Based Paint Hazard Reduction Act of 1992, the United ¢
Congress identified the elimination of lead-based paint hazards as a national goal to be
pursued as expeditiously as possible. Congress found that the Federal Government m
a leadership role in building the required infrastructure, including an informed public, S
and local delivery systems, certified inspectors, contractors, and laboratories, trained w
(81002(8)). Sections 402 and 404 provide a key foundation towards this national goal
creating the training and certification program, and work practice standards, for lead-bs
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paint activities. The minimum federal standards established in 8402 may be implementec
State programs, which may be more restrictive than the federal standards.

The federal standards for training and certification, as well as for the work practice
standards, will protect the rights of all of the nation's citizens by establishing the minimum
acceptable level of protection from lead-based paint hazards. However, 8404 encourage:
individual States to adapt the federal standards to the specific conditions that exist in the
States by utilizing existing State and local programs, and by opting to impose requiremen
which are more stringent than the minimum federal standards. Thus the States may resp
to regional diversity and local political choice by building upon the minimum foundation
established by §8402 and 404.

In addition to helping meet the national goal of eliminating lead-paint hazard, Fede
standards are also likely to be more efficient than standards adopted independently by ea
individual state. Rather than forcing each State to develop their own training and
certification programs, 8404 (d) requires EPA to develop a Model State Program. This
provides States the opportunity to adopt the Model Program without bearing the cost of
developing their own program independently. Section 404(d) also encourages reciprocity
among the States, which will diminish any barriers to interstate commerce that would likel
be created by independent State development of training programs and standards.

3.4 Regulatory Options Analyzed

In response to Title IV of the Toxic Substances Control Act (TSCA), EPA is
regulating lead-based paint activities. The Act defines the term lead-based paint activities
inspection, lead hazard screen, risk assessment, and abatement. The rule addresses thr
major areas of concern in lead paint activities:

. Work practice standards

. Training - accreditation of programs and certification of individuals ar
firms

. State lead program requirements

The intent of this rule is to ensure that individuals engaged in lead-based paint
activities are properly trained; that training programs are accredited; and that contractors
engaged in such activities are certified. This rule also establishes standards for performir
lead-based paint activities and requires that all lead-based paint activities be performed b
certified individuals. As such, this rule fulfills the mandate of §8402(a) and (b) of Title IV
of TSCA. As part of this rule EPA has, in accordance with 8404 of Title IV of TSCA,
developed a Model State Program. This program may be adopted by any state which se
to administer and enforce a state program under Title IV of TSCA. This Final Rule
incorporates several changes based on comments received by EPA in response to public
of the proposed rule. In the September 2, 1994 issue &ktiheral RegisterEPA published
the Proposed Rule: Lead; Requirements for Lead-based Paint Activities. The proposed
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regulation was developed by EPA's Section 402/404 Lead-Based Paint activities Work
in close consultation with representatives of the regulated community and other interes
parties. When the Proposed Rule was published, EPA actively sought comments and
suggestions for improvement. In response, the Agency received numerous comments
the regulated community, public interest and environmental groups, and other intereste
and/or affected parties. After carefully reviewing these comments and analyzing their
suggestions, EPA made several changes to refine the regulation. The changes made |
are of two types. One set of changes involve revisions to definitions and affect all part:
the regulation. The second set involves changes to specific requirements. The first se
contains two changes:

. A new category of buildings was created; child-occupied facilities were
separated from other public buildings.

. The 8403 Guidance, published in July 1994, was used to define when
abatements might be considered appropriate.

In addition to these two changes, the Agency made a set of smaller changes int
to streamline the requirements in such a way as to maintain the benefits of the Propose
while reducing the burden on the regulated communities. Under the Final Rule, trainin
been shortened for two professional groups (project designer and worker). In terms of
practice standards, the Final Rule includes two changes: it restricts the use of certain
abatement techniques that were not restricted under the Proposed Rule, and it reduces
number of soil and dust samples to be analyzed as part of the post-abatement clearanc
addition, the rule no longer specifies the amount of soil to be removed in a soil abatem:

Additional changes made as EPA moved from the Proposed to the Final Rule in
changing the necessary qualifications for instructors in the training courses and the cot
content, and clarifying that abatements can occur at the component level and that train
hours always included time for breaks and lunch.

The following sections summarize major aspects of the rule as they apply to targ
housing and child-occupied facilities. For more detail, consult the Federal Register Not

3.4.1 Standards for Conducting Lead-Based Paint Activities

As mandated by Title IV, standards of performance are being set for target hous
and child-occupied facilities. Within each structure or building type, various lead paint
activities are defined and regulated. These standards are based on considerations of
reliability, effectiveness, and safety.

Inspection EPA has established standards that must be followed when conducti

inspections for lead-based paint in target housing. These standards are also applicable
identification of lead-based paint in child-occupied facilities. The objective of an inspec
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is to determine, and then report, the existence of lead-based paint through a surface by
surface investigation.

The first step in an inspection is the development of a sampling and analysis plal
followed by a determination of what units in a building shall be inspected. EPA has def
a unit as a room or connected group of rooms used or intended to be used by a single t
or owner. EPA has also set guidelines for inspecting scattered-site units and multi-fami
dwellings.

Methodologies and technologies for inspections may change over time; therefore
rule lists few absolute requirements as to what methods to use. However, inspections r
be conducted with technologies which, by design, give discrete values for lead
concentrations. Currently, there are at least two methods that meet this criteria, X-Ray
Fluorescence (XRF) analysis, and laboratory analysis using an atomic absorption
spectrometer (AAS).

While the methodologies for conducting this inspection may change over time, th
inspection standards require that the inspector prepare a written inspection report that c
the findings of the inspection and the methods used during the inspection. The inspecti
report is subject to disclosure requirements of the regulation currently being developed
section 1018 of Title X.

Lead Hazard Screen The objective of a lead hazard screen is to determine the
absence of lead-based paint hazards. It is characterized by the use of highly sensitive
evaluation criteria and limited sampling. The Agency recommends that the lead hazard
screen be used primarily in well-maintained housing units built after 1960. A lead hazal
screen consists of: 1) a visual inspection, 2) the sampling of components with deteriorat
paint, 3) the collection of a minimum of two composite dust samples, and 4) the prepar:
of a report on the results of the screen.

Risk AssessmentThe objective of a risk assessment is to determine and then rep
the existence, nature, severity and location of lead-based paint hazards in residential
dwellings through an on-site investigation. Like the inspection, the risk assessment is "
driven" — meaning that the risk assessor is required to report where samples are taken
the results of the investigation. The first step of a risk assessment is to survey the unit 1
evaluate its overall condition and take paint and dust samples where appropriate. A ris|
assessment also includes analysis of the age and history of the building and occupancy
children under the age of six. As a final step, lead hazard control strategies are identifit
and recommendations made.

Like the inspection report, the lead hazard screen and/or risk assessment report

subject to disclosure requirements of the regulations currently being developed under S
1018 of Title X.
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Abatement This rule defines an abatement as any measure or set of measures
designed to eliminate lead-based paint hazards in accordance with standards establishe
the Administrator under Title IV of TSCA. Such measures are to be permanent or relative
permanent and include, but are not limited to:

(A) the removal of lead-based paint and lead-contaminated dust,
the containment or encapsulation of lead-based paint, the
replacement of lead-painted surfaces or fixtures, and the
removal or covering of lead-contaminated soil; and

(B) all preparation, cleanup, disposal, and post-abatement
clearance testing activities associated with such measures.

The rule further states that an abatement includes, but is not limited to, the following
circumstances:

(A) projects for which there is a written contract stating that an
individual or firm will be conducting activities in or to a
dwelling unit that will permanently eliminate lead-based paint
hazards; or

(B) projects involving the permanent elimination of lead-based paint or lead
contaminated soil and conducted by firms or

individuals certified in accordance with this section 745.226 or

this regulation; or

(C) projects involving the permanent elimination of lead-based
paint or lead contaminated soil and conducted by firms or
individuals who, through their company name, promotional
literature, or otherwise advertise or hold themselves out to be
lead abatement professionals; or

(D) projects where the abatement is conducted in response to
state or local abatement orders.

As defined in this rule, an abatement must be conducted by an individual certified by the
appropriate approving authority as a worker or supervisor. Before abatement work is
started, a project design must be completed and, for multi-family residential work, a pre-
abatement notification must be submitted to the approving authority. The project design
address occupant protection issues. The Agency has determined that the recently
promulgated interim final Occupational Safety and Health Administration (OSHA) standa
for lead will adequately protect all workers engaged in lead-based paint abatement. This
Final Rule is intended to complement the OSHA rule.

3-17



The work practices listed below are restricted during an abatement in target housing
or child-occupied facilities due to the risk of lead contamination posed by these practi
workers and/or building residents:

. open-flame burning or torching is prohibited;
. machine sanding or grinding is permitted only with
HEPA exhaust control;
. abrasive blasting or sandblasting is permitted only with
HEPA exhaust controls;
. operating a heat gun is permitted only at a temperature
below 1100 degrees Fahrenheit; and
. dry scraping permitted only with heat guns or around electrical

outlets when treating defective paint spots or on surfaces less
than 3 square feet.

3.4.2 Training Programs - Accreditation

Section 402(a)(1) of Title IV of TSCA requires EPA to "promulgate final regulat
governing lead-based paint activities to ensure...that training programs are accreditec
Section 402(a)(2) states that these regulations must contain specific requirements for
accreditation of lead-based paint activities training programs. These requirements ha
established to ensure that all accredited training programs are offering similar high qu
training courses to ensure that individuals are properly trained. The rule also establis
procedures for de-accrediting training programs.

The rule includes a list of topics that must be covered in each of the courses, a
as skill areas where hands-on training should occur. There are minimum curricula
requirements for inspectors, risk assessors, project designers, supervisors, and work
target housing and child-occupied facilities.

Any course seeking accreditation must demonstrate that it meets the minimum
requirement for the:

. accreditation of training providers,

. training curriculum,

. classroom training,

. hands-on training,

. trainee competency and proficiency, and
. training program quality control.

To ensure that training programs continue to offer high quality training, training
programs must be re-accredited every four years.
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Accreditation of Refresher Training Programs Training programs that have
already received accreditation for a particular discipline, or are currently seeking such
accreditation, may seek accreditation to offer refresher training for that discipline. The
refresher course would serve to update an individual's knowledge and skills so they can
effectively and safely continue to practice in the field.

Course Test and Hands-On Skills Assessmeriraining programs are required to
administer a test to trainees upon completion of the course. The test is an evaluation o
overall effectiveness of the training. The test must cover the topics covered during the
course. Training programs must make provisions for workers with low literacy to take tt
course test. Passage of the test (70 percent or better) by the trainee demonstrates that
have successfully completed the training course and are considered properly trained fo
discipline. In addition, the training program must conduct a hands-on skills assessment
which the trainee must demonstrate satisfactory performance of specified work practice:

Training Programs Recordkeeping RequirementsTraining programs must maintal
records on the qualifications of their staff, curriculum, tests, hands-on assessments
conducted, and student records. The recordkeeping requirements have been establishe
ensure that the approving authority can obtain the information necessary to audit progra
and enforce the provisions of this rule. The training programs must retain these records
a minimum of three years and six months.

3.4.3 Certification of Individuals and Firms

Lead inspection and abatement personnel must be certified. To ensure that
individuals are adequately trained and certified, the Agency has developed two distinct
training and certification programs. One of the programs has been designed for individt
engaged in lead-based paint activities as workers and project designers. The other pro
has been designed for individuals engaged in lead-based paint activities as inspectors, |
assessors, and supervisors.

Inspector, Risk Assessor or Supervisor Certificationindividuals wishing to
become certified as an inspector, a risk assessor or supervisor must successfully compl
the appropriate training course offered by an accredited training program and secure a «
completion certificate, meet the experience and/or education requirements, and pass th
certification test offered by the approving authority. The test will serve to ensure that all
individuals who are certified under this program have the necessary level of knowledge
understanding in their particular discipline.

In order to take the certification test, an individual must show the course completi
certificate and documentation of education and/or experience prerequisites. After passi
certification test and meeting the education and/or experience prerequisites, an individt
be issued a certificate by the approving authority. This certification will be valid for 3 ye
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The test itself will not be promulgated with this regulation, but will be developed
separately under the auspices of the EPA. The goal of the system of having certificatior
tests is to give each state the flexibility they desire in adopting this certification program,
while at the same time ensuring a national level of competence in the lead-based paint
activities workforce.

Worker and Project Designer Certification Individuals wishing to become certifiec
as a worker or a project designer must successfully complete a training course offered
accredited training program. Following course completion, workers and project designe
will be certified on an interim basis. The trainees will notify the approving authority that
they have completed the appropriate training course, and then the approving authority w
issue a certification to each worker or planner/designer. This certification will be valid fo
three years. An individual must be re-certified by the approving authority before the
certification expires.

Grandfathering Anyone who has been trained by an EPA recognized state progr
before the effective date of this rule may be eligible for certification by the approving
authority. Inspectors, risk assessors, and supervisors must show proof of training for th
discipline for which certification is being sought and proof that they meet the education
and/or experience requirements. These individuals must also successfully complete a
refresher training course, and pass a certification test for that discipline. Workers and
project designers seeking grandfathering must provide proof of training and successfully
complete a refresher training course. Individuals have until 6 months after the effective
of this rule to apply for certification under the grandfathering procedures.

Recertification Refresher training will be required every three years. Individuals
must successfully complete a refresher training course at an accredited training progran
the refresher course test, and submit proof of completion of this course to the approving
authority. EPA has also established guidelines for decertifying individuals.

Certification of Firms The rule states that in order to become certified, a firm mu:
submit a letter to the approving authority certifying that the firm will only employ certified
employees to conduct lead-based paint activities and that the firm will follow the work
practice standards and recordkeeping requirements of the rule.

3.4.4 Model State Program
In order to fulfill the mandate of Title IV of the Toxic Substances Control Act
(TSCA) 8404, EPA has developed a draft Model State program for lead-based paint act

training and certification. The Model State Program will serve as a blueprint for states tf
seek to administer and enforce a state program under Title IV of TSCA.
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The Model State Program contains the following elements:

. procedures for EPA authorization of state programs;

. guidance for states in establishing state certification and accreditation
programs;

. EPA training, accreditation and certification requirements including minin

requirements for:

- accreditation of training providers;

- training curriculum;

- training hour definition;

- hands-on training;

- trainee competency and proficiency; and
- training program quality control.

Submission of State Application Any state that seeks to administer and enforce
standards, regulations, or other requirements contained in the EPA Training and Certif
Program for Lead-Based Paint Activities shall submit an application to the Administratc
the Environmental Protection Agency. Submissions for approval should be submitted
authorized state representative to the Agency.

EPA Approval Within 180 days of receipt of a state application, the Administrat
shall approve or disapprove the application. The Administrator may approve only if, a
notice and after opportunity for public hearing, the Administrator finds that:

1) the state program is at least as protective of human health and the envire
as the Federal program, and
2) the state program provides adequate enforcement.

Withdrawal of Authorization If a state is not administering and enforcing an
authorized program in compliance with the standards, regulations, and other requirems
Title IV of TSCA, the Administrator shall so notify the state and, if corrective action is r
completed within a reasonable time, not to exceed 180 days, the Administrator shall
withdraw authorization of such program and establish a federal program pursuantto T
of TSCA.

Structure of State Accreditation and Certification Program In order to
successfully administer and enforce the EPA Training and Certification Program for Le
Based Paint Activities, a state must develop the appropriate infrastructure. By legislati
state must establish an agency or agencies, or designate an existing state agency or a
to implement, administer and enforce the state program.
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This agency or agencies must promulgate regulations which:

. Require certification of individuals and firms engaged in lead-based paint
activities.
. Establish training requirements for inspectors, risk assessors, project

designers, supervisors and workers involved in the performance of lead-ba
paint activities.

. Establish the accreditation of training programs.

. Establish standards for performing lead-based paint activities, taking into a
reliability, effectiveness, and safety.

. Provide for the enforcement of the state certification program and establist
suitable sanctions for those who fail to comply with program requirements.

The agency or agencies should have the authority to charge a certification fee to
certified individuals engaged in lead-based paint activities and a fee on all accredited tra
programs. The fee shall not be imposed on any state, local government, or nonprofit
training program.

Finally, EPA encourages each state to establish reciprocal arrangements with oth
states that have authorized state programs.

3.4.5 Applicability of General Types of Regulatory Options

Having found that lead paint in American housing continues to present a substant
hazard for children, Congress stated in Title IV that:

the Federal government must take a leadership role in building
the infrastructure — including an informed public, state

and local delivery systems, certified inspectors, contractors, and
laboratories, trained workers, and available financing and
insurance — necessary to ensure that the national goal of
eliminating lead-based paint hazards in housing can be achieved
as expeditiously as possible.

Given the urgency of eliminating lead-based paint hazards, Congress mandated ¢
abbreviated schedule for developing the regulations. This schedule restricts EPA's abili
formally analyze a wide range of regulatory options. Instead, EPA met with a broad ran
interested parties to solicit information while developing the proposed regulation. In
addition, the Agency carefully reviewed written comments from dozens of individuals, fir
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organizations and states, each providing their own perspective on the issues of training,
accreditation, certification, and standards for lead-based paint activities. The rule presented
in this report reflects changes made by EPA after careful consideration of the comments

on the proposed rule.

In addition to setting training and work practice standards, Title IV relies on expanded
information to reduce lead-based paint hazards. As stated by Congress, the provision of
additional information plays a central role in this rule. It is the intent of the regulation
to provide additional information about the hazards of lead-based paint and the proper
procedures for removing or reducing those hazards. This information will be provided to
consumers through various disclosure requirements (e.g., 8406, analyzed in another report)
and to inspectors and lead abatement personnel through training. Certification of lead-based
personnel and firms provides information to consumers, enabling them to choose inspectors
and lead abatement personnel who are capable of providing safe, effective and reliable
services. Accreditation provides information to those seeking training, enabling them to
obtain the training necessary to protect themselves, the structure's inhabitants, and others in
the vicinity of the work while eliminating the lead paint hazard.

This increase in information is particularly important since the presence of lead cannot
be detected visually. While the likelihood that a house or structure has lead paint increases
under certain circumstances, such as the age of the structure, the presence of lead can be
determined only through scientific tests. Additional information increases the efficiency of
the delivery system by increasing the number of abatement activities with a positive net
benefit and decreasing the number of activities where the net benefit is negative. Abatements
can be costly and proper inspections and risk assessments prevent spending money where no
benefit will be realized because no lead paint hazard is present.

The rule also includes work practice standards and restrictions on certain procedures
to protect people and the environment from unnecessary exposure. Since this rule affects an
activity or service, not a product, work practice standards are particularly appropriate. The
success of these work practice standards is closely tied to the success of the training
programs, which is in turn ensured by the certification and accreditation requirements
described above.

While the regulations analyzed in this report do not incorporate any direct economic
incentives, they do benefit from economic incentives indirectly. The increase in available
information and the requirements to use trained and certified workers will increase the value
of lead abated housing units, or inspected housing units found to be free of lead, providing a
monetary return on the cost of inspections and abatements. The requirements will also allow
the liability system to more efficiently shift the costs onto those responsible for the remaining
hazards.

In summary, the rule relies on two regulatory approaches: standards and increased infc
Both are specified in the Act. In developing the rule, however, various options
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were not formally evaluated. Instead, the rule is based on the experience of states, evaluations
performed for other regulations, and expert opinions representing both the regulated community
potential beneficiaries.
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4. OVERVIEW OF THE ANALYTIC MODEL

The appropriate analytical approach for any regulatory impact analysis is a careful
consideration of all the effects of a proposed regulation using the "with-and-without"
principle. The with-and-without principle refers to comparing the state of the world that is
expected to occur if a regulatory option is enacted (the with outcome) with the state of the
world without the regulation (also called the regulatory baseline). Thus, the central issue ir
an analysis of §8402(a) and 404 of the Toxic Substances Control Act (TSCA) is to identify,
guantify and value the private and social benefits and costs of requiring that all lead-based
paint abatement activities be performed by certified personnel trained by an accredited
training program, and that all lead-based paint activities meet certain minimum work practic
standards.

While there are no provisions in 88402(a) and 404 that are designed to change the
guantity of abatements, other portions of the Lead-Based Paint Hazard Reduction Act of
1992, also known as Title X of the Housing and Community Development Act of 1992
(HCDA), are intended to increase the amount of housing abatement that will occur in the
future. For example, sections may increase the number of abatements that would occur by
making the public more aware of the presence and dangers of lead-based paint (such as
TSCA 8406 and HCDA 81018). In turn, this increase in abatement activities could, in the
absence of §402(a), have the unintentional effect of increasing the number of people at ris
due to poorly performed abatemehts. Therefore, the regulatory baseline for the 8402(a)
analysis includes the current level of lead-based paint activities (i.e., the current number of
inspections and abatements, etc.) plus the additional number of lead-based paint activities
resulting from other portions of Title X.

The 8402(a) standards and training will primarily improve the "quality" of lead-basec
paint activities by lowering the residual risks during and after the abatements occur. As
such, the 88402(a) and 404 benefit analysis can not "take credit" for benefits from
performing the baseline number of lead-based paint activities at the baseline "§uality.” It
would be appropriate, therefore, to include only the incremental improvements in benefits
resulting from following the training and standards requirements. Likewise, the 88402(a)
and 404 cost analysis cannot be charged with the baseline costs of any of the abatements,

'Poorly performed abatements can result in immediate increases in lead exposure due to inadequate prof
residents and others in the area, and to inadequate clean-up of lead dust and debris after the abatement. Poorly
abatements, and inspections/lead hazard screens/risgnasses can result in long-term hazards due to failure to iden
and/or remove lead hazards. As a result, children might be exposed even though their parents were told the u
lead-free.

2The identification of baseline quality is further complicated by the fact that the baseline is not the industry p
"quality" currently used in abatements. The U.S. Occupational Safety and Health Administration (OSHA) re
promulgated worker safety standards for the construction industry that will (since the OSHA standards are tight
recent general practices) increase'theality” of abatement activities. The benefits and the costs from implementing
OSHA standards are included in the regulatory baseline for 88402(a) and 404.
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is charged with the incremental costs on all abatements due to the increased training and
certification requirements and the new work practice standards.

To the extent that implementing the 88402(a) and 404 training and standards
requirements results in a net increase in the unit cost of lead-based paint activities,
the total quantity of lead-based paint activity services demanded will dEerease . Thisisan
consequence of the interaction of supply and demand; an upward shift in the supply curve
(due to the increased unit cost of abatement) will result in a smaller quantity purchased at &
higher cost.

The effect of the supply shift is
shown in the accompanying figure as N 2 3
the change from the original price and 1
guantity combination (P , Q ) to the
resulting price and quantity
combination(R , @ ). In addition to the ‘
movement along the demand curve, a
second effect may occur that further :
increases price, by increasing the quantity
consumed. It is possible that ' T
the demand will shift due —
to the increased information about the %, %9 9  owy
dangers of lead-based paint.

Additionally, if people perceive that

abatements performed by trained and

certified contractors are a better quality service than currently available, the demand for the
improved abatements may increase. These shifts in the demand curve reflect both the
increased perception of benefits by the current owner and the capitalized value of increase
demand by future owners. For example, the current owner may receive increased benefits
due to protecting his own children, and future owners also received greater benefits from
protecting their children. This shift in the demand curve ¢to D por D ) will increase the
market clearing quantity demanded above the (Q , P ) level, and also result in a higher
price. In addition to the benefits received directly by the owners of properties, society as a
whole receives benefits from knowing that there is greater protection from lead exposure,
particularly for children. The final demand could be less than (showp as Q < Q) or more
than (Q > Q) the original quantity demanded, but the final price will unambiguously be
greater than the original price,(P ) except for the situation discussed in footnote 3 below.

If the final quantity demanded is less than the original quantity, the resulting loss of benefits
from any foregone lead-based paint activities is an additional cost of 88402(a) and 404 (i.e
a negative benefit). Thus the post-88402(a) and 404 quantity of activities could be less tha

%It is possible, but not likely, that the standards and training requirements will actually result in lower per-unénaba
costs. For example, the training and standards may improve the efficiency of labor, workers may miss fewer days
because ofgosure related effects, or labor turnovethia lead paint activity industries may decrease due to lower act
and perceived risks.

4-2



the baseline quantity. The benefits of 88402(a) and 404 are limited to the benefits fror
88402(a) and 404 "quality" improvement for the post-88402(a) and 404 quantity, minu
loss of all benefits of the baseline "quality” for the change in quantity if there is a price
increase for lead-based paint activities.

As described in the following sections, data limitations prohibited a full
implementation of this conceptual model; it was not possible to fully model the shifts in
the demand and supply curves. First, there are no data on the number of lead-based
activities in states without regulations on which to base a baseline national estimate of
numbers of events. Second, there are no estimates of the price or quality elasticities ¢
demand on which to estimate the shifts in, or movements along, the demand curves.
estimations presented in this report, these limitations were partially offset by using dat
gathered in Massachusetts, which for several years has had a set of regulations simile
those analyzed in this RIA. The regulations have been in effect long enough for the ir
to have reached an equilibrium. In other words, the level of activity in Massachusetts
reflects the joint effects of increased costs and increased quality in a market environm
with generally high levels of information about the hazards of lead-based paint.

Any analysis of the impacts of a regulation should include an examination of po
negative impacts, even those which are unintended. In addition to their impact on the
of lead-based paint activities, the opposing factors of increased cost and increased qu
may affect the supply of housing, in particular, certain segments of the housing supply
baseline demand for housing will change in response to the educational activities unde
under other sections of TSCA Title IV. As the hazards associated with lead-based pai
become more widely known and appreciated, the value of lead-free housing units will |
and the value of housing units containing lead will decline. Even among lead-free unif
there may be differential impacts: housing built after the banning of lead-containing pa
1978 can be assumed to be lead-free without testing; housing built before the ban will
to be tested, at some cost. If the lead-based paint has been abated, there may be cor
the hazard has not been completely and permanently eliminated, reducing the value
somewhat. These shifts in the value of housing units may be accentuated by increase
liability concerns.

To some extent, these baseline shifts in relative value of different types of hous
units are exacerbated by any rules that increase the costs of lead-based paint activitie
further increasing the value of lead-free housing and reducing the value of housing kn
thought to have lead-based paint. In extreme cases, these shifts in value might result
abandonment of borderline housing units, housing units whose baseline value is so lo
the rule might reduce the value to zero or below. As a result, the housing abandonme
may increase, imposing additional costs on society. The important question for this ar
is how much the abandonment rate would increase. A discussion of the rule's potentic
impact on abandonment is presented in Appendix 4.A. Based on current economic lite
discussions with experts in the field and available data, the analysis concludes that thi
will not increase abandonment rates over the new baseline rates to any measurable d
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4.1  Major Steps in the Analysis

In its simplest terms, the methodology consists of estimating the 1) incremental per
unit cost and per unit benefits resulting from the regulation, and 2) the number of events o
persons to which the unit cost and benefits apply. Multiplying the unit cost by the number
units yields the total incremental costs for that category of the regulation, likewise with ben

Per unit incremental costs are estimated for the training and certification
requirements, for the work practice standards, and for state-level administration
and enforcement activities. Training costs consist of tuition costs to cover the cost of provi
training, lost productivity measured by wage rates and hours spent in training, and out-of-
pocket costs such as transportation. Training costs are calculated separately for initial anc
refresher training for each discipline. Calculating the incremental costs due to work practic
standards requires comparing the required standards to current common practices to ident
the changes that would need to occur to bring common practice into compliance with the
work practice standards specified in the rule. The costs associated with these changes ar
estimated in terms of the additional time they would require and the costs of the additional
laboratory tests required. State costs are estimated based on program cost data provided
five states. The development of unit incremental costs are presented in detail in Chapter ¢
this report.

The number of lead-based paint events, and the per unit benefits of each event, are
dependent in part on the definition of paint conditions that pose a hazard. Based on 8403
guidance, the analysis presented in this report assumes that lead-based hazards are prese
when there is lead-based paint (defined as a lead content of 1.0°mg/cm or more) in
deteriorated conditiof. In addition, lead-based paint on friction surfaces (e.g., on window
and door frames) or surfaces accessible to children are assumed to constitute a lead haza
regardless of paint condition, as does soil with lead concentrations of 5,000 ppm or greate
While abatement is not the only solution, and in some cases interim controls may be
preferable, abatement or a combination of abatement and interim controls will be undertak
in many target housing units and child-occupied facilities containing lead hazards.

The per unit benefits are estimated separately for children and for adults. The
amount of benefit derived from an abatement depends on the level of lead in the dust, whi
in turn depends on the condition of the paint and the amount of lead in the paint and soil.
The development of per unit benefits is described in detail in Chapter 6 of this report.

The number of lead-based paint events per year is estimated by applying inspectior
and abatement rates observed in Massachusetts to the estimated stock of residential units
child occupied facilities with lead-based paint hazards. The number of such units, by paint

“"Agency Guidance on Residential Lead-Based Paint, Lead-Contaminated Dust, and Lead-Contaminated S
EPA, July 14, 1994,
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condition and presence of lead-based paint or soil containing lead, is estimated based or
collected by the U.S. Department of Housing and Urban Development (HUD). The numtk
of persons to be trained is a function of the number of lead-based paint events (the deme
for personnel) and the number of people already trained (existing supply). The estimates
number of events and number of personnel are described in detail later in this chapter.

For this analysis, the number of lead-based paint events and the number of indivic
to be trained are measured on an annual basis, in part for convenience since much of the
necessary data are recorded on an annual basis. Training providers tend to track enrolin
and state programs tend to track abatement projects on an annual basis. Likewise, some
states require inspectors and other personnel to obtain an annual license, providing annu
data on the supply of trained persons in the state.

Both the costs and the benefits of the rule will accrue to society over many years.
Therefore, the costs and benefits of this rule are calculated over an extended length of tir
discounted to provide a present value. Since the present value of benefits or costs 50 y
in the future are relatively small, cost and benefits that accrue due to events more than 5
years in the future are not included.

4.2 Major Data Sources

The analysis uses four principal sources of data to estimate the number of lead-ba
paint abatement events and personnel. These data sources include:

. 1980 United States Census of Housing, and special surveys by the U.S.
Department of Housing and Urban Development and U.S. Department of
Energy,

. Economic Analysis of OSHA's Interim Final Standard for Lead in

Construction 1993, (OSHA, 1993),
. Current Massachusetts abatement, licensing and certification data, and
. Industry representatives and Regional Lead Training Centers.

None of the data sources provide information on all of the disciplines or categories
activities; therefore, the analysis draws from a combination of these sources. Massachus
data are used for estimating residential activities and number of personnel. Massachuse
has the oldest state program requiring lead-paint inspector, worker, supervisor, and
contractor training. As such, it was analyzed as an example of a mature lead-based pain

®In addition, the benefits from a single abatement will accrue over an extended period of time; children who |
unit years after the abatement occurred will benefit from its beingflead Therefore, the per unit benefits also
calculated as the discounted stream of benefits over a 50-year period after the abatement occurs.
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training market. In addition, although there are some important differences, there are alsc
many similarities between 8402 and the Massachusetts requirements, making it an
appropriate basis for estimating levels of activities. For example, Massachusetts requires
lead-based paint inspectors and contractors obtain licenses and supervisors be certified.
obtain a license, the person must complete the prescribed training. Abatement notices mt
be filed with Massachusetts for both partial and full abatements (but not interim controls).
Lead-based paint is defined as paint with a lead content of 1.2 fng/cm , slightly more than
the lead level used in this rule. Appendix 4.B provides a summary of the specific
requirements of the Massachusetts lead poisoning prevention regulations. Abatement an
training data were collected, however, from other states in order to verify that the
Massachusetts data was a reasonable reflection of what is occurring in states with newer |
laws. The data provided by EPA's Regional Lead Training Centers (RLTCs) were used tc
generate national estimates of the number of personnel trained prior to the effective date
this rule. The analysis uses OSHA estimates for sizes of abatement crews and data for p:
of the analyses presented in Chapter 9.

In some cases, state data needed to be extrapolated to provide national estimates.
extrapolation to national estimates relies on housing data from the 1980 U.S. Census of
Housing (U.S. Department of Commerce, 1983b), and lead-paint data from a study for the
U.S. Department of Housing and Urban Development (U.S. Department of Housing and
Urban Development, 1990).

4.3 Estimating the Level of Activity

The regulations analyzed in this report apply to target housing and child-occupied
facilities. Target housing includes all housing units built before 1978 except housing for th
elderly or persons with disabilities (unless a child who is less than 6 years old resides, or i
expected to reside, in the unit) and any zero-bedroom unit. Child-occupied facilities (COF
include schools, preschools, day care facilities, and other buildings or units within a buildir
constructed prior to 1978 where a child 6 years of age or younger spends at least 3 hours
day two days a week.

Both the total costs and the total benefits of this rule are in part a function of the
number of lead-based paint events that occur in a year. In addition to affecting the costs :
benefits directly, the number of events affect them indirectly, since the number of people t
trained is also a function of the number of events. Therefore, the baseline level of

®Title IV also applies to public buildings, commercial buildings, and steel superstructures such as bridges
buildings include any building constructed before 1978, except target hauminghild-occupied facilities, which ar
generally open to the public. This includes museums, airport terminals, hospitals, stores, and restaurants, as we
buildings, corporate headquarters, and government buildings that dapressly prohibit access to the public. Indust
buildings are included in EPA's definition of commercial buildings. Public and commercial buildings and steel str
will be subject to a separate rule-making.
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activity includes both the number of lead-based paint events and the resulting demand f
trained personnel.

Since 8402(a) doew®ot require inspections, lead hazard screens, risk assessments
abatements, an estimate of the costs and benefits of the rule depends on forecasting th
of voluntary activity that will occur. Straightforward economic theory suggests that
introducing new elements to the decision process of purchasers will have potential impa
the affected markets, in this case target housing or child-occupied facilities. TSCA 840z
introduces elements that are likely to have opposing effects. On the one hand, the prov
of a well-trained and certified workforce, and increased awareness of lead-based paint
hazards, are likely to increase the demand for lead-based paint activities. On the other
the increase in costs is likely to decrease demand for lead-based paint activities, while
sparking an interest and demand for other less costly alternatives to abatement such as
interim controls. The analysis presented in this report attempts to forecast the net resul
these countervailing forces in terms of the level of activities and the resulting demand fo
training.

The level of activity will be a function of three factors: the prevalence of lead-bast
paint hazards, the value people place on reducing these hazards relative to the costs of
reductions, and state requirements. The prevalence of lead hazards is important becau
other things being equal, states with a larger number of housing units and COFs contair
lead-based paint hazards will have higher levels of lead-based paint events and thus a ¢
demand for trained and certified personnel. The value people place on reducing these
hazards is relevant because the number of activities will increase with increased prefere
for lead-free housing units and COFs and with greater assurance of effective, high-quali
workmanship, and the number will decrease with the increase in costs. Third, the resul
levels of lead-based paint activity, and demand for trained personnel, will not simply refl
market interactions; many states have laws requiring the abatement of lead-based paint
hazards in all cases where children are found to have elevated blood-lead.

Based on the 8403 guidance, this analysis of 8402(a) assumes that lead-based .
hazards are present where lead-based paint (i.e., lead content of 1.8 mg/cm or more) i
deteriorated condition or in good condition on friction surfaces. In addition, soil hazards
target housing or child-occupied settings are defined as lead concentrations in soil equa
exceeding 5,000 ppm. As described in detail in the next section, the number of housing
units and COFs with lead-based paint hazards is estimated using the HUD data and the
Census data.

Massachusetts data are used to define the rate of activity in terms of number of
inspections and abatements compared to the estimated number of units with lead-basec
hazards. It is anticipated that the disclosure requirements and the information programs
resulting from Title IV will focus on residential exposure and thus Massachusetts can se
as a reasonable proxy for activity levels nationwide. For a couple of reasons, activity le
in Massachusetts may be slightly different than the activity levels across the nation unde
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TSCA 8402(a). Massachusetts uses a slightly less stringent definition of lead-based pai
(i.e., lead content of 1.2 instead of 1.0 mgfcm ). However, at these low levels, it is difficL
to distinguish among lead content levels. Second, Massachusetts mandates lead-based
abatements under certain circumstances, such as housing units where a child has elevat
blood lead (EBL). State officials estimate that between 10 and 25 percent of abatements
Massachusetts are required by state authorities; the remainder are voluntary. The analy
assumes that many other states will have a mandatory element to their laws.

Counterbalancing these differences are major similarities. The training and work
practice requirements are very similar to those of 8402, resulting in similar costs. The st
has several programs intended to educate people about the hazards associated with lea
paint, including a notification at sale of property program similar to 8406. Massachusetts
officials indicated that programs that inform the public about the hazards of lead have
resulted in a large number of voluntary abatements. The rate of voluntary demand, whic
makes up the majority of inspections and abatements in Massachusetts, is expected to b
approximately the same as the national demand will be under TSCA 8402. In addition, r
other states require inspections and abatements, where warranted, for EBL children. Th
mandated activities will also be subject to §402(a).

43.1 Annual Number of Lead-Based Paint Events

Calculating the number of lead-based paint events involves two steps: 1) determir
the number of target housing units and child-occupied facilities where lead-based paint
hazards exist, and 2) estimating the rate at which these hazardous units are addressed.
estimates are used to predict the number of lead-based paint events that occur in each y
that the rule is effective. The analysis distinguishes between two approaches to abatem
permanent and relatively permanent. Permanent abatement refers to the removal of all
sources of lead in the unit. This includes the removal of lead-based paint through such
techniques as sanding, scraping, and the use of solvents, and the removal of architectur
elements that contain lead-based paint such as the replacement of windows, doors and
moldings. Relatively permanent abatement refers to techniques that remove the lead ha
with a design life of at least 20 years. This includes a variety of enclosure techniques su
as the installation of dry wall or siding (for exterior hazards) and encapsulation of the lea
based paint. The analysis assumes that in each of the first 20 years the rule is in effect,
half of the abatements will be permanent and one-half will be enclosures and/or
encapsulations.

In year 21, units which undertook one of the relatively permanent abatement
approaches in the first year will be reexamined and the enclosure and/or encapsulation
repeated. In this way, the housing unit will remain free of lead hazards. Because of the
necessity to repeat the lead-hazard identification and abatement, the number of activities
be greater in year 21 than it was in year 20. Due to demolitions that will have occurred
during the 20-year period, however, the number of units receiving their second lead-haz:
identification and abatement will be smaller than the number involved in the first round.



Those first-year units that still remain in year 41 will receive a third lead-hazard
identification and abatement. These repeated activities are referred to as recurrent, to
distinguish them from the initial events. The same sequence applies to units abated in year
2, 3, 4, and so forth.

Under TSCA Title IV, states and Indian tribes (including Alaskan Native Villages) are
encouraged to gain authorization to administer these programs. The process of authorizatic
will start with the promulgation of the regulation; states and tribes have no more than one-al
half years to apply for authorization. EPA has up to 180 days to approve each
submission. While states that have existing lead laws and state lead programs in place will
most likely be certified early in the first year, other states may not be certified until two
years after the promulgation. To accommodate this range, the model assumes that all state
will achieve compliance at the beginning of the first year the rule is effective, or two years
after promulgation. Assuming promulgation in fall of 1995, the rule would be effective in
fall of 1997. Based on data collected from the states, there has been significant lead-based
paint activity (i.e., inspections, abatements, and training) taking place since 1992. Since the
base data on number of structures with lead-based paint reflect conditions in 1990, the mod
adjusts these data to account for activities between 1990 and 1997. Itis likely that the annu
number of events has increased over the 1990 to 1997 period. Instead of estimating
the number of events in each of these years, however, the analysis simplifies the problem b
assuming no events in 1990 and 1991, and a constant number of events in each subsequer
year. In other words, the analysis assumes that the number of lead-based paint activities
between 1992 and 1997 were the same as they will be post-1997.

Interior Prevalence of Lead The proportion of housing units with lead-based paint
was calculated from thE990 HUD National Survey of Lead-Based Paint in Housifige
HUD study, described in Appendix 4.C, estimated the total number of housing units with
lead-based paint in each of the four U.S. Census Regions. Based on these data, Exhibit 4.:
illustrates the variation in the proportion of the housing stock with lead-based paint hazards
across the four regions, where hazards are defined as lead-based paint (lead content of 1.0
mg/cnf or more) in deteriorated condition or in good condition on friction surfaces such as
windows and door frames. As shown, in 1990 nearly 14.5 million homes had lead-based
paint that posed a potential hazard. The proportion of residential units ranged from 12
percent in the south (where residential units tend to be newer) to nearly 31 percent in the
northeast (where units tend to be older).

Since no direct estimates of the prevalence of interior lead-based paint in child-
occupied facilities are available, the analysis developed estimates of the prevalence of lead-
based paint using survey data from the Department of Housing and Urban Development an
the Department of Energy. The estimation procedures are presented in Appendix 4.D.

"The term "target housing" is defined ild X ashousing constructed prior to 1978. Data limitations, however
require the use of pre-1980 housing stock.
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While several types of units are included in the category of child-occupied facilities,
the major types are day care centers and elementary schools. The number of child-occupied
facilities are estimated from a variety of sources. According to an analysis by Willer et al.,
there are approximately 80,000 day care centers (including both nonprofit facilities such as
Head Start, public schools, religious and independents; and for-profit facilities). Day care
facilities in homes (i.e., family day care) are not included in this number since they are
included with target housing. Assuming that the prevalence of lead-based paint in these
facilities is the same as that in public buildings in general, approximately 13,000 day care
centers have lead-based paint hazards (see Exhibit 4.2).

Exhibit 4.1: National and Regional Estimates of the Prevalence of Lead-Based
Paint Hazards in Housing in 1990 (Interior)

Percentage of

Census Housing Units Number of Housing Units  Housing Units
Region with Lead Hazards* in 1990 with Lead Hazards
Northeast 5,188,000 16,828,000 30.8%
North Central 3,112,000 19,401,000 16.0%
South 3,264,000 26,558,000 12.3%
West 2,891,000 14,413,000 20.1%
TOTAL 14,455,000 77,200,000 18.7%

* Lead Hazards: Lead-based paint (XRE) in deteriorated condition and/or in good
condition on friction surfaces (e.g., windows, doors). This is consistent with the 8403

Guidance.
Source: 1990 U.S. Department of Housing and Urban Developtadional Survey of Lead
Based Paint in Housing
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Exhibit 4.2: Prevalence of Lead-Based Paint Hazards in
Child-Occupied Facilities in 1990

Percent with Total with
Lead-Based Paint Lead-Based Paint
Facility type Total in 1990 Hazards* Hazards*
Day Care Centers 80,000 16.2% 12,960
Elementary Schools
Public 59,757 16.2% 9,680
Private 8,249 16.2% 1,336
Total 148,006 16.2% 23,977

* Lead Hazards: Lead-based paint (XRR) in deteriorated condition and/or in good
condition on friction surfaces (e.g., windows, doors). This is consistent with the 8408
Guidance.

Sources of data: See text and Appendix 4.D.

In 1990, there were 59,757 public elementary schools in the United States (Bureat
the Census, 1992, Table No. 228). The number of private schools was estimated by
applying the ratio of private to public school enroliment (4.1 million/29.7 million) to the
number of public schools (Bureau of the Census, 1992, Table 215). On this basis, the
number of private schools is 8,249. The estimated proportion of public buildings with
interior lead-based paint was applied to public and private schools to estimate the numbe
schools with lead-based paint (see Exhibit 4.2). Therefore, about 11,000 public and prive
elementary schools have lead-based paint hazards, for a total of nearly 24,000 child-occt
facilities. This analysis assumes that due to the larger size and frequently more complex
construction of child-occupied facilities, their lead activities require the time and labor
resources equivalent to two target housing abatement jobs to eliminate the lead-based pe
hazards.

Prevalence of Lead in SoilBased on the HUD survey, less than one-half of one
percent (0.45 percent) of all residential units were found to have lead soil levels equal to .
greater than 5,000 ppm. This same prevalence is assumed to apply to child-occupied
facilities.

Exterior Prevalence of Lead (In Conjunction with Lead Contaminated Soll) If the
exterior of a building is contaminated with lead-based paint, it may recontaminate the
surrounding soil after a soil abatement. Therefore, exterior abatements are assumed to ¢
whenever there is a soil abatement and the exterior paint contains lead at greater than or
equal to 1.0 mg/c . Based on HUD data, all cases where the soil lead levels were equa
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or greater than 5,000 ppm were found to have exterior lead concentrations equal to or gre
than 1.0 mg/crh .

Annual Number of Initial Inspections, Lead Hazard Screens, and Risk
Assessment€urrent industry practice is for property owners to hire an inspector to
determine if their property has lead-based paint and/or needs an abatement; risk assessm
as EPA has defined them, are usually not performed. As part of 8402(a), EPA is
establishing three approaches to the identification of lead-based paint hazards. While non
these are mandatory, each provides a particular approach to the lead hazard identification
process. Annspection which can be conducted by a certified inspector or risk assessor, is
a surface-by-surface investigation for the presence of lead-based paint. Inspectors do not
make a judgement about the nature or severity of the lead hazard, but simply determine th
presence of lead. ad hazard screento be performed by a certified risk assessor, uses
dust sampling and a visual survey to determine whether residences that are in good condi
contain lead-based paint or lead contaminated dust. A lead hazard screen report will prov
building owners with the results of the visual inspection and dust samples, and may contai
recommendation to conduct a complete risk assessmaitk Assessmentwhich also must
be performed by a certified risk assessor, is an on-site investigation to determine the
existence, nature, severity, and location of lead-based paint hazards. According to the
8402(a) regulations, a lead hazard screen is not appropriate for units that are in deteriorat
condition, while a risk assessment is appropriate. It is possible that a risk assessment ma
conducted in units in good condition; however, this analysis assumes that lead hazard scre
are performed when the paint is in good condition and risk assessments in units with paint
deteriorated condition. In addition to reporting the results of this investigation, the risk
assessment report provides options for reducing lead-based paint hazards. While none of
these three approaches are required, each one fulfills some, or all, of the lead identificatio
role now served by an inspection. For this reason, it is anticipated that many inspections,
they are currently performed, will be replaced with lead hazard screening and/or risk
assessments as defined in this rule.

The analysis assumes that under 8402(a), the total number of inspections, lead haz
screens, and risk assessments combined will equal the number of inspections that would
occur without the introduction of lead hazard screens and risk assessments. The number
inspections, risk assessments, and lead hazard screens for target housing and child-occur
facilities is estimated on the basis of the estimated inspection rate in Massachusetts (to
determine the overall number of units where some form of lead identification will take plac
and estimates of the prevalence of lead-based paint in deteriorated condition based on HU
data (to determine the split between lead hazard screens and risk assessments). As desc
below, the model assumes that certain units will receive inspections.

A lead inspection is less expensive than a lead hazard screen or a risk assessment,
creating an economic advantage to having an inspection. Therefore, the model assumes 1
in dwellings with ten or more units, where many samples would need to be taken, a buildir
owner would opt for an inspection in order to determine if and where lead is present. The
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model also assumes that some proportion of building owners with one to nine units would ¢
for this less expensive procedure; the model assumes 25 percent. As shown in Exhibit 4.3
the number of inspections is estimated by applying the Massachusetts inspection rate (0.0(
to the number of target housing units in buildings with 10 or more units as well as 25 perce
of buildings with one to nine units (Bureau of the Census, American Housing Survey, 1990
Based on these estimates there will be approximately 114,500 inspections annually. Of the
units that receive an inspection, an average 34.6 percent (i.e., overall prevalence of lead)
will have lead present and the inspector will suggest that a lead hazard screen or risk
assessment be performed. Although the building owner is not required to have a lead haze
screen or risk assessment performed at this time and may choose to go right to the abaten
stage, there is no basis for modeling this behavior. Therefore, the model assumes that all
the units that are found to have lead will receive either a lead hazard screen or a risk
assessment.

Exhibit 4.3: Number of Residential Lead Inspections per Year,
Based on the Massachusetts Experience

Total Number of Inspections in Massachusetts in 1992* 9,72
Total Number of Housing Units in MA in 1992 2,120,004
Inspection Rate 0.0046
Total Number of Residential Houses in Buildings with 10 or More Units in 7,826,425
United States
Inspection Rate 0.0046
National Estimate of Residential Inspections (in Buildings with 10 or More 35,883
Units)
25 percent of Residential Houses with 1-9 Units in United States 17,150,8|6
Inspection Rate .0046
National Estimate of Residential Inspections (25% of 1-9 units) 78,635
Total Number of Inspections (10 or more units plus 25% of 1-9 units) 114,518
*Source: Massachusetts Department of Public Health, 1993

As defined by the rule, the first step in a lead hazard screen and a risk assessment i
to review all information collected by the inspector, if an inspection has been performed.
Otherwise, the risk assessor will determine if a lead hazard is present. Based on the HUD
data, 18.7 percent of the total housing stock will meet the definition of a lead hazard. If no
lead hazard is found, the model assumes that the risk assessor will not perform the full leac
hazard screen or risk assessment. Therefore this first step of the lead hazard screen or ris
assessment is effectively an inspection. If a risk assessor determines that a lead hazard is
present, either a lead hazard screen or a risk assessment will be performed. The decision
do one or the other is based on the risk assessors' judgement of the condition of the paint.
risk assessor determines that the paint is in relatively good condition, a risk screen can be
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performed. If the risk assessor determines that the paint is in deteriorated condition, a full
risk assessment should be perforr?ied. The difference in the two procedures is that there
are more extensive sampling and reporting requirements for a risk assessment. The model
assumes that 76.1 percent of units have paint in good condition and thus are eligible for the
less expensive lead hazard screen, and 23.9 percent have paint in deteriorated condition anc
receive a risk assessment. These percentages are based on the HUD data. A risk assessm
should include testing for the presence of lead in exterior paint and soil, as well as interior
paint and dust. If the soil is determined to contain lead, the risk assessment will include the
exterior paint since lead in the exterior paint could recontaminate solil after abatement.
Therefore, the presence of lead in exterior paint does not specifically increase the number of
risk assessments conducted.

In the case of child-occupied facilities, such as schools and day care centers, the
analysis assumes that an inspection will be performed first to determine if lead-based paint is
present. If lead-based paint is found, the analysis assumes that a risk assessment is
performed. Risk assessments are not mandatory, but given the high level of concern about
exposure of children, and the related liability concerns, the analysis assumes that the fullest
possible review will be performed. To the extent that lead hazard screens will be done
instead, the costs of this rule will be reduced slightly. Based on the HUD data, there will be
approximately 65,500 risk assessments and lead hazard screens completed in target housing
and an estimated 500 risk assessments and lead hazard screens completed in child-occupie
facilities per year.

Annual Number of Recurrent Inspections, Lead Hazard Screens and Risk
AssessmentsAs described above, there are two types of abatements covered by this rule:
permanent abatements, which remove the lead from the unit, and relatively permanent
abatements, which remove the lead hazard for at least 20 years. This second approach
requires monitoring every 20 years, i.e., recurrent inspections, lead hazard screens, and risk
assessments. The analysis assumes that the annual number of initial inspections, lead haza
screens, and risk assessments remains constant. In addition, starting in year 21 all units
which undertook one of the relatively permanent abatement approaches in the first year
(minus those demolished during the 20-year period) will be reexamined. Similarly, in year
22, units that undertook these relatively permanent abatements in year 2 will be reexamined.
Since the analysis covers 50 years, in year 41 there is another increase in the number of
inspections, lead hazard screens, and risk assessments. In addition to the constant number
initial hazard identification activities, the remaining units that undertook enclosure and/or
encapsulation in year 1 and the additional ones in year 21 will need to be reexamined.

Annual Number of Initial Abatements In 1992, there were an estimated 14.3
million housing units with interior lead-based paint hazards, as defined in this analysis, in the

8The precise wording of the rule states that this distinction between risk assessment and risk screen should be
on the condition of the housing unit. Since the condition of the paint is likely to be closely correlated with the condi
of the unit, paint condition is used as a surrogate measure.
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nation. Based on the number of lead inspections, lead hazard screens, and risk assess
approximately 65,500 housing units with lead-based paint hazards will be identified eacl
year.

A comparison of the number of abatements performed in Massachusetts in 1992
number of abatements predicted, based on the number of inspections and the prevalen
lead-based paint hazards in Massachusetts, showed that about 84 percent of residentia
identified as having lead hazards had an abatement. The Massachusetts data on numb
abatements do include partial (i.e., abatements of components) as well as full abatemer
do not include interim measures (e.g., thorough cleaning of unit, including duct work).
There are a variety of reasons why an owner would decide not to have the lead abated.
main reason is that the perceived risks do not justify the costs in the mind of the owner.
Perhaps there are no young children in the building or the owner thinks that the children
not participate in activities that put them at risk. For example, the lead content may be \
close to the acceptable level and the owner may believe that this is "not so bad."
Alternatively, the owner may institute interim controls. This ratio of 84 percent of housin
units with an identified lead hazard is used in the analysis to calculate the likely number
paint and soil abatements. Therefore, about 55,000 abatements are expected to occur
year nationally.

The analysis treats the decision to abate lead-based paint on the interior of buildi
and the decision to abate lead-contaminated soil as independent events, depending on
presence and condition of the lead-based paint and the lead content of soil, respectively
decision to abate lead-based paint on the exterior of a house, however, is based on the
content of both the exterior paint and the soil. Because exterior paint can be a major sc
of lead in soil, an exterior paint abatement may be necessary to solve the soil problem.
Therefore, both the soil and the exterior paint must warrant abatement for an exterior
paint abatement to be done. If the exterior paint contains lead but the soil does not exc
level of concern, the exterior paint will not be abated. This assumption is based on EP/
analyses that indicate that exterior lead-based paint has little affect on residential expos
unless it is contaminating the soil.

Based on the HUD data, all housing units where lead concentrations in soil were
equal to or greater than 5,000 ppm also had exterior lead-based paint. Therefore, the
number of exterior abatements was estimated by multiplying the number of houses with
a lead soil problem and an exterior lead-based paint problem by the proportion expectet
abate: the same 84 percent used in estimating the proportion of housing units with lead
hazards that would have an abatement. Based on this calculation, there will be
approximately 1,325 exterior abatement jobs in 1992, in the total of 55,506 interior and
exterior residential abatements.

In the case of child-occupied facilities, the analysis assumes that 500 abatement:

occur each year. This assumption is based on a small sample of states and counties th
able to provide information on the annual number of abatements in day care centers
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(excluding family day care) and elementary schools, and the number of child-occupied
facilities (COF) in the relevant aréa. Applying the weighted average ratio of abatements
the estimated number of child-occupied facilities yields an estimate of 435-491 abatemen
per year. Since several states acknowledged that they may not know of all COF abateme
that had occurred because abatement firms are not required to report to the state, their
estimates may be low. In addition, a couple of states said that they were financially
constrained in terms of the number of inspections they performed. North Carolina, which
has an explicit program to identify lead, has a much higher rate of abatement. This highe
rate may be more reflective of attitudes and behaviors under Title IV. Therefore, the
analysis assumes a number slightly higher than the range predicted by the available data

This analysis further assumes that the 500 child-occupied facility abatements per y
continue through each of the 50 years of analysis. Although there were slightly less than
24,000 COFs in 1990, the analysis assumes slightly more than 24,000 COFs will receive
abatements over the 50 years covered by this analysis. This assumption was adopted be
the stock of COFs is not constant over time. The number of day care facilities is expecte
increase and new facilities may be started in old buildings containing lead-based paint.
Likewise, COFs that relocate may move into buildings with lead-based paint. Offsetting
these additions to the stock of day care centers with lead-based paint are potential reloca
of facilities away from buildings with lead-based paint and attrition. Since the net effect o
these changes are not known, and the discounted value of costs and benefits at the end «
50-year period is relatively small, the analysis makes the simplifying assumption that ther
will be a constant number of abatements per year throughout the analysis.

Annual Number of Recurrent Abatements Since relatively permanent abatements
are assumed to have a life of 20 years, these abatement activities will need to be repeate
the future. The analysis assumes that each year one-half of initial abatements use relativ
permanent techniques. During the following 20 years, these units are demolished at the ¢
rate as units in general (i.e., one-half of one percent a year). At the end of the 20-year
period, the enclosure and/or encapsulation actions are repeated on the remaining units.
Likewise, at the end of the next twenty years.

Soil Abatement The analysis estimates the costs and benefits from soil abatement
where the soil will be abated if its lead concentrations are 5,000 ppm or greater. Based C
the results of the HUD study, approximately 0.45 percent of housing units had soil that
exceeded 5,000 ppm. The 8403 guidance and this rule recommend abatement only if so
bare. However, the data do not allow a differentiation between bare and covered soil. Si

°States and counties providing information include: Rhode Island (5-10 per year out of 160 COF), Wiscons
year out of 1,300 COF), Maryland (1 elementary school out of a sample of 50), Los Angeles County (5 last ye
504 COF)and North Carolina (25 out of 135 COF in Durham County). North Carolina requires the abatemen
poisoning hazards in dwellingshswls and day care féiies determined to bthe source of elevated blood lead in a ct
less than 6 years old.
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soil abatements account for only a small proportion of total costs, the resulting overestimate
Is simply noted at this point.

The ratio of soil abatements performed to soil problems identified in target housing is
assumed to be 84 percent. In other words, 84 percent of the housing units found to have a
lead soil problem will actually abate the lead soil. Based on a soil abatement rate of 84
percent, there would be 1,325 soil abatements in 1998. For child-occupied facilities, 100
percent of soil problems (3 in 1998) are assumed to be abated.

Summary The number of lead-based paint events forecasted to occur in 1998 are
shown on Exhibit 4.4.

Exhibit 4.4. Number of Initial Lead-Based Paint Events by Structure Type
Number of Lead
Hazard Screens Number of
Number of and Risk Number of Soll
Inspections Assessments Abatements* Abatements
Target Housing
Units in buildings with 78,635 58,819 49,822 1,189
1-9 units
Units in buildings with 35,883 6,710 5,684 136
10 or more units
Total Target Housing 114,518 65,529 55,506 1,335
Child-Occupied Facilities
Day Care 900 270 270 p
Elementary Schools 767 230 230 1
Total Child-Occupied 1,667 500 500 3
Facilities _|
* Interior and exterior abatements are counted separately. Therefore, one risk screg¢n or
risk assessment can produce two abatements.

4.3.2 Annual Demand for Trained Personnel

TSCA 8402(a) will require that workers be trained in order to perform lead inspection
hazard screens and risk assessments, or abatement work. Estimates of the
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total number of people who will seek training were generated based on information from
Massachusetts, the RLTCs, and judgments of industry contacts.

The Massachusetts lead abatement regulation was the first in the nation to require
the registration and licensure of lead-based paint abatement personnel and lead-based paint
inspectors. Since the Massachusetts regulations have been in effect since 1989, the
Massachusetts situation can be viewed as a mature market. The Massachusetts experience
provides one estimate of the magnitude of the "lead-based paint infrastructure” that will be
created in response to the new regulations.

Below is a discussion, by discipline and structure type, of the estimated demand for
trained personnel under the TSCA 8402(a) requirements. For each discipline, the same
training covers target housing and COFs. Separate estimates are presented to show the
relative contribution of the two structure types. In several cases, Massachusetts estimates
were used; however, data sources are provided within each section.

Inspector In 1992, there were 424 lead-based paint inspectors licensed in
Massachusetts. These 424 inspectors completed 9,720 inspections, or an average of 23 per
year per inspector. For a variety of reasons, assuming 23 inspections per year per inspector
is likely to lead to an overestimation of the number of inspectors to be trained under 8402(a).
Under Massachusetts law, inspectors are required to conduct a more thorough inspection the
EPA is requiring in the rulemaking. In addition, 23 inspections would not constitute full-
ime employment. Information provided by industry representatives indicated that lead
inspectors usually do not depend solely on lead inspections; rather, it is one aspect of their
job. Industry representatives also stated that they felt there was an oversupply of inspectors
in Massachusetts. Therefore, the analysis assumes that inspectors can complete 46
inspections per year, which is less than one per week. Based on the estimated 114,518
inspections, 2,490 inspectors will need to be trained. In addition, an estimated 1,667
inspections will be performed each year for COF, requiring 72 inspectors for a total of 2,562
inspectors (see Exhibit 4 5):

Risk AssessorsTSCA 8402(a) will be the first federal or state lead-based paint law
that explicitly recognizes the discipline of risk assessor, defines appropriate training
requirements, and establishes certification procedures. As a result, there have been few
training programs for risk assessors, and very little data on which to base an estimate of the
demand for risk assessors.

EPA, however, outlines the specific requirements for risk assessor work. Based on
the rule, a trained risk assessor is used under two circumstances: (1) to perform the risk
assessment or lead hazard screen prior to abatement, and (2) to perform post-abatement
clearances. Based on the specific tasks to be performed, the analysis assumes that, on

19As stated earlier, the analysis assumes that the average COF lead-based paint event is twice as large and requir
the personnel of an average target housing lead-based paint event.
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average, a risk assessor could perform as many post-abatement clearance, lead hazard
screens, and/or risk assessments in a year as an inspector can do inspections (46). The
number of risk assessors needed is estimated to be 5,990 for target housing and 22 for c
occupied facilities, for a total of 6,012 risk assessors. As with inspectors and other
disciplines, risk assessors can be trained to work in both target housing and child-occupi
facilities.

Project Designer Much like risk assessors, project designers previously have not
been required under existing federal laws. Since the project designer curriculum is in the
development stages and only a few RLTCs are offering courses, not enough people hav
been trained to calculate a national estimate.

It is possible to make an estimate based on a few assumptions. First, there are lil
to be fewer project designers than supervisors, since some target housing abatement jok
not require a project designer. If fewer than 10 units are involved, this role can be filled |
trained supervisors according to TSCA 8402(a). Therefore, project designers are neede
only for large jobs (10 units or more). In addition, since the project design is a more
comprehensive plan than a risk assessment plan, it is not likely that a project designer c«
complete as many projects in a year as a risk assessor. For this analysis, it is assumed
project designer would complete 23 jobs per year. Based on these assumptions,
approximately 247 project designers will need to be trained for target housing, and 4 for
child-occupied facilities, for a total of 251.

Supervisors (Paint Abatement) TSCA 8402(a) requires the use of trained
supervisors for abatement activities in all structure types. The analysis uses the OSHA
estimate of 20 jobs per year per supervisor. As shown in Exhibit 4.5, there will need to
approximately 2,775 trained supervisors for target housing abatement work, and 50 child
occupied facility supervisors, for a total of 2,825 supervisors.

Since 20 jobs per year based on OSHA data appears to be low, data from
Massachusetts were examined for a comparison. Massachusetts differentiates between
contractors and supervisors; contractors are required to take additional training and are «
to employ personnel. For the purposes of this analysis, supervisors and contractors are
combined into one category resulting in 1,180 contractor/supervisors in 1994. In 1994, t
were 4,347 abatements in Massachusetts. Dividing this by the 1,180 contractors/supervi
yields, on average, 3.7 jobs per year. For a variety of reasons, however, this is likely to
yield a substantial overestimate of the demand for contractor/supervisors. Since each pr
typically takes about one week, it is likely that abatement contractor/supervisors could ak
a substantial increase in demand for their services. In addition, Massachusetts state offi
and abatement firms report that during the recessionary period of 1992-94, there was an
oversupply of contractor/supervisors in the state. Also, Massachusetts officials indicated
many homeowners/landlords get trained as supervisors in order to perform lead abateme
activities on their property, but are not in the business of performing lead abatements. F
these reasons, the OSHA number of 20 jobs per year appears to be reasonable.
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Supervisors (Soil Abatement)While the average soil abatement takes fewer days to

complete than the average paint abatement, soil abatements cannot be performed during all
times of the year since they involve outside work. Since more specific data are not
available, the analysis assumes that a supervisor will do 10 soil abatements per year. This
number is half as many soil abatement jobs a year as he/she could do residential paint
abatements. Based on the approximately 1,325 residential soil abatements of soil with lead
concentrations of 5,000 ppm or more, there would need to be 132 soil abatement supervisors
for target housing. If 20 soil abatements per year were assumed, the resulting demand for
supervisors would be 66 for the entire nation. This would not provide a reasonable
geographic distribution of trained soil abatement supervisors. The demand for trained soil
abatement supervisors for child-occupied facilities increases total demand by 1, resulting in a
total demand of 133 supervisors for both structures.

Workers Estimates for the number of workers to be trained used workload
assumptions similar to those used for supervisors. Based on industry information, on
average there are two workers for every supervisor. As shown in Exhibit 4.5,
approximately, 5,550 trained workers will need to be available for target housing abatement,
and 100 for child-occupied facilities, for a total of 5,651 workers.

Workers (Soil Abatement) Based on discussions with industry, the typical soil
abatement crew consists of three people, one supervisor and two workers. Therefore, twice
as many workers will be trained as supervisors for soil abatement. In other words, 265
target housing soil abatement workers will be trained and 2 child-occupied facility soll
abatement workers for a total of 267 workers.

Summary The preceding discussions have presented estimates of the demand for
trained personnel under Title 1V, based on predicted 1997 levels of activity. Exhibit 4.5
summarizes these numbers. While soil abatement and paint abatement supervisors receive
the same training, and likewise for workers, the demand is estimated separately since soil
and paint abatements are likely to draw on different pools of personnel.

Exhibit 4.5: Demand for Trained Personnel, by Structure Type and Discipline
Number of Number of

Number of Risk Project Number of Number of

Inspectors Assessors Designers Supervisors Workers
Target Housing 2,490 5,990 247 2,775 5,351
Child-Occupied Facilities 72 22 4 50 100
Total 2,562 6,012 251 2,825 5,651
Target Housing — Soil Abatements N/A N/A N/A 132 265
Child-Occupied Facilities — Sail N/A N/A N/A 1 2
Abatements
Total — Soil Abatements 133 26(7
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Appendix 4.A. Impact of Rule on Abandonment Rates

In addressing the question of whether this rule will increase rates of abandonment,
key characteristics of the rule must be kept in mind. First, abatementdwrtary under
TSCA 8402(a). This rule does not mandate any lead-based paint activities. Instead, it see
to ensure that when a lead-based paint activity is conducted, it is appropriate and of high
quality, by requiring proper training for personnel and by specifying work practices. With
growing consumer awareness of the hazards resulting from exposure to lead, the demand
housing that does not pose lead hazards will increase and the price consumers are willing
pay will also increase, or consumers will settle for less expensive means (i.e., interim
controls) to reduce lead hazards. Atthe same time, there will be differences in demand
among consumer groups, due to the likely beneficiaries (families with young children are
more likely to value a unit free of lead hazards than a household without children, all other
things being equal). One likely result of TSCA 8402(a) is the creation of a submarket of
housing units free of lead hazards, with a demand curve higher than the demand curve of
units that have lead hazards. There will also be an upward shift in the supply curve due tc
the training and work practice requirements of this rule. The number of housing units that
shift to the lead-free submarket depends on the changes in destative to the costs of
creating a unit free of lead hazards. The increase in costs of lead-based paint activities,
therefore, may result in fewer units moving into the hazard-free submarket than would be t
case if growing consumer awareness were not accompanied by cost increases. This does
necessarily mean, however, that units will be abandoned. They may stay in the market of
units with lead hazards. If, however, the supply in this market decreases less than the
decrease in demand, at the margin some housing stock that would otherwise be viable
property may get squeezed out of the market.

A somewhat different situation may exist where abatementequaed by state law
or local ordinance. If abatements are mandatory, then abandonments are more likely to
occur because the third option (doing nothing) does not exist. Under these circumstances
the full cost of paint abatements cannot be passed along to the ultimate consumers, then
landlords may abandon the property in order to avoid the costs. A similar situation may
occur in the face of increased liability concerns. If abatement is necessary to avoid liability
but abatement costs cannot be recovered, the landlord is faced with a reduction in the valt
of the property and may choose to abandon it.

Little empirical work is available on the size of changes in abandonment rates due t
costs of complying with lead-related regulations. According to one study of mandatory
abatements in Baltimore, the city's annual report stated that, "the threat of abatement by ci
crews for noncompliance resulted in dramatic behavior change in property owners. Some
percent of the property owners started work on the specified™tlate.” No cases of
abandonment in the face of required abatement were reported. Moreover, based on their

'Ford, Deborah Ann and Michele Gilligan, "The Effect of Lead Paint Abatement Laws on Rental Property V
AREUEA JournalVol. 16, No. 1, 1988.
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statistical analysis of the Baltimore housing market in the mid-80s, Ford and Gilligan foun
evidence that mandatory abatements would infrequently, if ever, lead to property
abandonment. Voluntary abatements under TSCA 8402(a), even if partially motivated by
liability concerns, would be even less likely to lead to abandonments than mandatory
programs.

A recent paper prepared by Fraas and Lutter (1996) compares the effect of proper
tax increases on abandonment rates to the effect of lead-based paint regulations on
abandonment ratés. It argues that the elasticity of abandonment due to taxes (i.e., the
percentage change in number of abandonments divided by the percentage change in tax
can be applied to the cost of abatements to estimate the percentage change in abandonn
rates resulting from mandatory lead-based paint regulations. The paper cites studies tha
estimate this elasticity using tax delinquency as their indicator of abandonment. In other
words, these studies use data on the number of properties failing to pay property taxes a:
proxy for number of properties abandoned.

Measuring the relationship between an increase in the costs of operating and

maintaining real estate and rates of abandonment is complicated by the problem of defin
abandonment. Abandonment is a physical act and the end result is readily recognizable,
boarded-up or gutted building which is uninhabitable. However, relatively few of the units
that pass through stages of tax delinquency or foreclosure actually end up abandoned. T
primary reason for this is that there are many opportunities during the years following the
cessation of tax payments during which an owner can redeem the property or it can be sc
to another owner. Despite the failure to pay taxes the property usually continues to be

inhabited. Financial decisions, such as tax delinquency, foreclosure and forfeiture, are

choices about how to distribute capital losses and typically do not result in abandonment.

It is likely that the elasticity of tax delinquency with respect to tax assessments gre
overestimates the elasticity of abandonment with respect to regulations such as 8402. As
presented in his article on option values, O'Flaherty argues that owners of low quality unit
are sensitive to the level of taxes. Property value fluctuations create uncertainty in the
minds of owners about the future value of their holdings. An owner with very little equity |
a property can effectively secure an option on the future value of the property (i.e., reduce
the cost of uncertainty) by withholding tax payments. If the value of the property goes up
then the owner "exercises the option” by redeeming the property and capturing an
appreciation in equity. If the value of the property falls the owner can "let the option lapse
forfeiting the property to the city and saving the expense of several years of accumulated
property taxes. In effect an owner can use tax delinquency to reduce the cost he would il

2 Arthur Fraas and Randall Lutter (1996), "Abandonment of Residential Housing and the Abatement of Le
Hazards,"Journal of Policy Analysis and Managemeviol. 15, No. 3, 424-429.

¥Brendan O'Flaherty (1990), "The Option Valudak Delinquency: Theory Journal of Urban Economi¢c28, 287-
317.
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if neighborhood conditions deteriorate, without losing the benefit if neighborhood condit
improve. The larger the property taxes and the longer the redemption period, the more
valuable is the tax delinquency option. Therefore an increase in tax assessments make
financially rational for more property owners to "buy" an option on the uncertain future
value of their property via tax delinquency.

Second, tax delinquent properties are not necessarily abandoned. There are ma
courses that these properties take. In general, cities do not have the money or expertis
manage many diverse and low quality properties. So city managers go to great lengths
avoid becoming the owners of last resort. One approach is to be quite lenient in the an
of time that a city allows the owners to pay past taxes prior to foreclosure on the proper
the hopes that the owner will pay the past taxes. Another approach is to accept reduce
partial payment of the taxes. As long as there is a reasonable chance that the taxes wil
paid, a city can carry the unpaid taxes as an asset on their books. A city having trouble
balancing its books would rather hang onto the asset by deferring foreclosure than reali
loss. Another common approach is to auction the property to recoup past taxes. Often
owner redeems the property just before public auction. However, some cities allow the
former owner to repurchase the property, shedding the unpaid tax liability and effectivel
sharing the capital loss with the city. The key point is that there are many opportunities
a property to be redeemed or sold to a new owner such that tax delinquent properties d
become abandoned properties. An estimate of the tax delinquency elasticity may repre
the increased cycling through delinquency that would occur with a tax increase even the
the rate of eventual abandonment is unaffected.

Another concern is estimating the value of the externality created by abandoned
buildings. Although it is reasonable to think of urban blight in terms of a contagion effec
the externality generated by abandoned buildings is a second order effect and there is r
even reliable data on the size of the first order effect of abandonment. Neither demoliti
nor removals accurately measures abandonment. Since demolition is costly, usually a
property gets demolished only when a developer is ready to rebuild or when public outc
causes the city to demolish. Removals from the housing stock are an even more gener
term; removals include any change in the use of the building. Moreover, removals is th
residual category so that measurement errors from other categories affect the number ¢
removals. In other words, reliable data on either abandonment or the secondary impac
abandonment are not available.

Finally, consumers are expected to value lead abatement. Theoretically, this der
should raise the rents and value of lead abated units. Based on discussions with
knowledgeable observers, however, there is no discernible difference in rents between
free units and units with lead-based paint at thisfime. Perhaps more careful measurer
could pick out the distinction. However, it appears that other forces of supply and deme

“Nick Farr of The National Center for Lead-Safe Housing.

4.A-3



are driving the rental market. It is likely that changes in property values are also driven by forces
than a marginal increase in the cost of a future abatement such that decisions about abandonmet
sensitive to modest changes in the cost of lead abatement. For all of these reasons, this analysis
directly incorporate potential abandonments due to this rule, and the demolition rate used in the a
is based on historical experience.
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Appendix 4.B. Review of Massachusetts Lead Poisoning Regulations

This section provides a summary of the Massachusetts Lead Poisoning Regulatic
(105 CMR 460.000 and 454 CMR 22.00). The data from the Massachusetts lead abate
experience is used extensively in the cost and benefit analysis of section 402 (a) and (b
Title IV. This summary serves to highlight areas where the Massachusetts regulations &
similar, or different, from the Title IV regulations. To the extent that the Massachusetts
regulations use different terms to define similar activities or actions as Title 1V, the Title
terminology was used.

In addition to voluntary inspections and lead abatements, activities can be trigger
two events in Massachusetts: 1) elevated blood lead in children, or 2) as a part of a san
code inspection. Most inspections and abatements in Massachusetts, however, are not
required.

B.1

The following describes the Massachusetts lead identification and abatement
regulations and compares them to the requirements under Title IV.

Early Diagnosis (Screening) Program

Unlike TSCA Title IV, the Massachusetts regulations establish an early diagnosis
screening program requiring that all children under the age of six be regularly tested for
poisoning. These tests are to be conducted by healthcare providers at regular intervals.
Children are considered to be lead poisoned if their blood lead levels is 25 pg/dl or grea
As described below, abatements are mandatory in case of lead poisoning. In addition tc
regular screening, children are assessed to determine whether or not they are at high ri
lead poisoning. The criteria used in Massachusetts to determine a high risk for lead
poisoning include:

1) living in housing constructed prior to 1978 containing paint in poor condition (.
peeling, chipping, or flaking paint, or broken or crumbling plaster),

2) living near a lead smelting or processing plant or other point sources of lead
contamination, or having household members who work in lead-related occupatic

3) having siblings, housemates, or playmates who are lead poisoned, or

4) living in housing constructed prior to 1978 which is undergoing renovation
significantly likely to disrupt painted surfaces.

Children who are determined to be at high risk of lead poisoning must be screened ever
months between the ages of six months to 36 months, annually between the ages of 37
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months and 72 months. Children who do not meet any high risk criteria must be tested
annually until the age of 48 months. All children must show evidence of being previous
screened for lead poisoning before entering kindergarten. Results of the lead screen n
be reported to the state program within a week of the testing.

Inspection

Inspections are intended to be a surface by surface inspection for the presence ¢
All surfaces must be tested for the presence of lead to ensure that all surfaces with lea
paint are detected, and that all surfaces without are detected so that building owners dc
undertake the expense of unnecessary abatement. Inspections are to be conducted us
of the following methods:

* Mobile XRF analyzer - readings of greater than 1.2 mg/cm indicates the preser
of dangerous levels of lead.

* 6-8 percent sodium sulfide solution - any color (grey or black) change indicates
presence of dangerous level of lead.

The Massachusetts regulation suggests, but does not require, using a combinati
methods for more precise results. Inspectors are required to fill out a written report whi
includes the following information: a diagram of the unit, results of the tests for each
surface in each interior room tested, results of the tests for each exterior surface tested
Inspectors must provide the owner, tenants, and state authorities with a copy of the
inspection report. If a unit tests positive for the presence of lead, inspectors must notify
appropriate authorities.

Unlike Title 1V, under Massachusetts regulations, a lead inspection may include
assessment of the suitability of encapsulation, including substrate and coating conditior
functions in regard to impact, friction, abrasion, weathering, or other factors. Upon the
request of the owner, the lead inspection shall include a designation of all low-risk abat:
and/or containment activities that may be conducted by an owner or owner's agent. In
respects, an inspection under the Massachusetts regulation is more like a lead hazard ¢
or risk assessment under Title IV.

Abating Dangerous Levels of Lead

The owners of a dwelling are required to remove or cover any paint, plaster, or ¢
accessible materials containing dangerous levels of lead whenever:

1) a child under six years of age resides therein, whether or not the residential
premises have been inspected; or
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2) the owner(s) receive an order to delead because a child under six years of ag
resides therein or a child under six years of age who is lead poisoned has resided
there within the past twelve months.

Abatement Requirements

The Massachusetts lead poisoning regulations require that the removal or coveri
of lead-based paint or other such material be performed as follows:

1) All peeling of loose lead-based paint, plaster, or putty on both interior and exte
surfaces and fixtures shall be removed or adequately covered, or the fixture or si
replaced.

2) Windows with sills five feet or less from the floor must have all lead-based pai
and putty removed from all surfaces that are either movable or come in contact v
movable surfaces. Alternatively, the surfaces may be covered where feasible, or
window and/or sill may be replaced.

3) Intact paint, plaster, or putty shall be removed on accessible, mouthable surfa
below five feet and four inches from the ground. Alternatively, the surfaces may
covered or replaced.

4) Lead-contaminated soil shall be abated in compliance with regulations promul
by the Department of Environmental Quality Engineering.

Under the Massachusetts regulations, repainting with non-lead-based paint withc
removal or covering of the offending paint, plaster of other material, does not cor
compliance.

Methods of Removal

Loose paint, putty, plaster or intact paint on window surfaces and on accessible,
mouthable surfaces must be removed down to bare wood or other substrate. The folloy
methods are the only permissible methods for the removal of lead-based paint in
Massachusetts:

1) Wire brushing or dry-scraping alone or with the aid of non-flammable solvent c
abrasive compound not containing methylene chloride,

2) Hand scraping or machine sanding with HEPA exhaust,

3) Controlled, low-level heating element with temperatures below 1,000 fahrenhe
4) Dip-tank solvent (off-site),

5) For exterior use only, abrasive blasting using wet-misting technique or
simultaneous system.
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The following methods are specifically prohibitive for use in lead-based paint
removal:

1) Torch or flame burning,

2) Dry abrasive blasting using sand, grit or any other particulate,

3) On-site use of methylene chloride or methylene chloride solutions,

4) Use of potassium or sodium hydroxide-based solutions except in paste forms,
5) Machine sanding except as sanding with HEPA exhaust.

All leaded materials shall be disposed of in accordance with applicable regulatior
and all HUD and EPA regulations shall be followed.

Pre-Abatement Notification

Contractors are required to give a minimum of five days advance notice of:
the date the deleading will begin, the estimated completion date, and the method of abe
Notice must be given to the following individuals and agencies:

Occupants of the dwelling to be abated

All other occupants of the building

The local board of health or enforcement agency
The Department of Labor and Industries

The director

The owner of the property

Note that it is the property owners responsibility to ensure that the contractor complies v
the notification requirements.
Safety Precautions and Post-Abatement Clean-up Procedures

During and upon the completion of an abatement, the Massachusetts regulations
requires that the following procedures be followed.

1) No persons shall occupy a unit while removal or covering of lead hazards or
replacement of painted surfaces is taking place. Household pets are not allowed
remain in the unit.

2) Deleaders and inspectors shall adhere to all safety, health, and blood lead
monitoring requirements.
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3) All wall-to-wall carpeting shall be covered with two sheets of plastic (six mils
thickness minimum), secured to wall or baseboards with masking tape.

4) the final clean-up must be performed by the contractors no sooner than 24 hour
after the completion of active deleading. The final clean-up shall consist at a
minimum of a HEPA filtered vacuuming of all interior surfaces exposed to deleadin
window sills in their entirety, and porches deleaded or exposed to deleading, follow
by wet mopping/sponging of the same surfaces with a solution of tri-sodium
phosphate and a second HEPA filtered vacuuming.

5) Occupants may resume occupancy only upon determination by a lead inspector
using a copy of the initial inspection report, that the unit has successfully met
the conditions of reoccupancy (see section below).

Post-Abatement Dust Sampling

Under Massachusetts law, inspectors perform the post-abatement clearance testin
The surfaces to be tested for the presence of lead hazards include but are not limited to
floors, windows sills and window troughs of two or more designated rooms. A unitis
considered to have safe levels of lead if the floor dust levels are below 200 micrograms p
square foot, window sill dust lead levels are below 500 micrograms per square foot, and
window trough lead dust levels are below 800 micrograms per square foot.

B.2. Training Licensure, Registration and Monitoring of Lead Professionals

Effective July 1, 1990 (January 1, 1989 for contractors and supervisors) only licens
or certified individuals are able to conduct lead inspections or lead abatements.
Massachusetts currently certifies/licenses inspectors, contractors, and supervisors. Worl
must be trained but are not certified by the state. The Massachusetts law does not requi
training or certification of risk assessors or project designers. The requirements of each
category of lead professional in Massachusetts are summarized below.

Inspectors

There are four categories of lead-based paint inspectors, as follows:

Provisional lead-based paint inspectors: May conduct lead-based paint inspections
determinations only under the direct supervision of a Master lead-based paint inspector.

Provisional lead-based paint inspectors must complete an apprenticeship consisting of 15
inspections before becoming a lead-based paint inspector
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Lead-based paint inspector: May conduct lead-based paint inspections and
determinations without direct supervision, but may not supervise provisional lead-based
inspectors.

Master lead-based paint inspectors: May conduct lead-based paint inspections an
determinations independently, and may supervise the work of provisional lead-based pair
inspectors. In order to keep his/her status as a Master lead-based paint inspector, he/she
must be willing to train apprentices who seek their services.

Code enforcement inspectors: May conduct lead-based paint inspections and
determinations without direct supervision, and can carry out all code enforcement activitie
They may not supervise provisional lead inspectors.

The training requirements for the four categories of inspectors are similar.
Distinctions between the three categories are based on age, skill proficiency, and experie
The training course requirements are summarized below. Licenses must be renewed anr

Lead-Based Paint Inspector Training Requirements

Under the Massachusetts law inspectors are required to complete a 3-day training
which includes a combination of classroom and hands-on activities. Students are require
pass a written exam with a grade of 70 percent of better; a grade of 90 percent of better i
required for students who wish to eligible for a Master lead inspector's license. At a
minimum the following topics must be covered in the lead-based paint inspector and Mas
lead-based paint inspector course: history of lead poisoning, health effects, sources of lez
the environment, lead poisoning prevention, tenant/owner rights, notification requirement:
conducting the initial inspection, lead determinations, proper deleading procedures,
conducting reinspection, ethical considerations, and federal and state laws. Certification
code enforcement inspectors include additional topics relevant to their job specific
responsibilities. Section 2.1 describes the curriculum requirements in further detail. Licer
must be renewed annually.

Worker (referred to as Deleader in Massachusetts regulations)

Effective July 1, 1990 any worker conducting lead abatement activities must be
trained by a certified training provider. However, deleaders are not required to be certifie
with the state.

Deleader Training Requirements

Under Massachusetts law, deleaders are required to complete 2 1/2 days of trainin
the training must be a combination of classroom and hands-on activities, and trainees ne
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pass a written exam by a grade of 70 percent of better. The curriculum for deleader train
must include: safe work practices, health risks, precautionary measures, personal protec
devices, prevention of contamination, and medical monitoring. Section 2.1 describes the
curriculum requirements in further detail.

Contractors and Supervisors

Effective January 1, 1989 only those contractors and supervisors who are certified
engage in abatement operations. The training requirements for contractors and supervist
are similar; however, only contractors are able hire deleaders to work under him/her.
Supervisors and/or contractors are responsible for ensuring the safety of the work area at
that all state and federal regulations are complied with.

Contractor/Supervisor Training Requirements

Under Massachusetts law, supervisors must complete three days of training, and
contractors must complete four days. The training must be a combination of classroom a
hands-on activities, and trainees need to pass the written exam by a grade of 70 percent
better. The curriculum for supervisor training must include all information in the deleader
course, as well as information on: regulatory requirements, supervisory training, lead
inspection reports, and disposal requirements. Contractor training must include all
information covered in deleader and supervisor training, as well as insurance and liability
issues, and recordkeeping issues. Section 2.1 describes that training requirements in fur
detail. Licenses must be renewed annually.
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Appendix 4.C. Households with Lead-Based Paint

In order to estimate the market demand for lead inspection and abatement in distin
areas of the country, the number of housing units containing lead-based paint was calculz
for each region of the United States. The data used for the analysis was derived from a
national survey sponsored by the U.S. Department of Housing and Urban Development
(HUD) (U.S. Department of Housing and Urban Development, 1990). The survey was
conducted between December 1989 and March 1990. The HUD survey included 284
owned homes and 97 public housing units in 30 counties across the nation. The
counties were selected to represent the total housing inventory in the United States. Only
data on privately owned housing were used in this analysis.

HUD estimated that at the time the survey was conducted, there were approximate
77 million pre-1980 housing units in the U.S. The focus of the HUD survey on pre-1980
units reflects the ban on the use of lead-based paint for target housing purposes in 1978 |
the Consumer Product Safety Commission acting under the authority of the Consumer
Product Safety Act.

HUD surveyed a sample of 284 privately owned residential units. The sample des
of the HUD survey involved a stratification of the pre-1980 housing stock into six groups
reflecting three construction-period categories (pre-1940, 1940-1959, and 1960-1979)
and two dwelling types (single family and multifamily). To adjust for disproportionate sarr
within these six strata, as well as to correct for recognized disproportionate sampling with
respect to census region and presence/absence of children under age 7, the 284 HUD sa
were given "weights" by HUD so that the results could be extrapolated from the 284 samy
to the total 77 million pre-1980 units nationally. These HUD-specified weights were used
the risk assessment modeling performed here, with additional adjustments made to them
described later to accommodate the post-1980 housing stock.

The HUD survey took lead measurements of interior and exterior paint, exterior so
and interior dust at each of the 284 sample units. Measurements of lead in these media \
made at several locations and surfaces in each sample residence. Other information rele
to assessing exposure to lead in these units was also obtained, such as the existence ant
extent of damaged paint. The following briefly describes how these HUD measurement d
were used to characterize the change in exposure potential from §8402(a) and 404.

Lead in Paint The most commonly used method to measure the level of lead on
painted surfaces in residences is the XRF (X-ray fluorescence) technique, which measure
lead in paint present on surfaces in units of mg/cm . It should be noted that because of
limitations in this analytical method, low levels of lead-based paint reported by XRF
measurements (for example, in the range of approximately 1.0 fig/cm or less) are
considered much less reliable than are higher readings. For the purposes of this model, ;
readings of 1.0 mg/cim were used as the cut-off to distinguish between residential units w
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and without lead-based paint. That is, units having reported XRF measurements of 0.99
mg/cnt or lower were considered to be free of lead-based paint.

The HUD survey took interior XRF readings at several locations in each dwelling,
including one randomly selected "wet room" (i.e., rooms having plumbing such as a kitcher
or bathroom) and one randomly selected "dry room". Measurements were made on sever:
substrates within those rooms, such as walls, ceilings, windows, molding, door systems, at
shelves. The value characterizing potential exposure to lead from paint in the sample
dwelling is the maximum measured interior XRF value. The maximum interior XRF level i
the most frequently used measure to characterize lead-based paint levels in studies involvi
lead exposure from target housing paint.

HUD also collected data on the XRF value for exterior paint. This information was
used only in the abatement cost analysis, to identify those residential units undertaking soi
abatement that would also require exterior paint abatement to insure that the soil abateme
fully and permanently effective. Exterior lead-based paint (if present) is assumed to be a
source of lead in soil at houses with high soil lead levels. Treating the soil without removir
a potential source of the lead could result in a reoccurrence of the high soil lead levels.
Exterior lead-based paint information was also used, along with the interior paint reading, 1
identify lead-free units for the adjusting of weighting factors discussed below to simulate
changes in future characteristics of the housing stock.

The HUD survey also provided information on the condition of the lead-based paint
these dwellings. For the purposes of this analysis, housing units reported to have more th;
5 square feet of damaged interior lead-based paint were classified as "deteriorated conditi
units, as discussed below. Twenty-four percent of the housing units in the HUD survey ha
paint in bad condition.

Lead in Soil In the HUD survey, target housing soil readings were taken near the
entrance to the residence, at the drip line, and at a remote location. Soil lead measureme
were reported in parts per million (pp’*m) . To be most representative of the overall levels
to which children are exposed, the arithmetic average of all the individual soil lead content
measurements taken at a HUD sample house is used to characterize the lead exposure frc
soil.

*The HUD report (Appendix Il, Chapterd$cusses a trimming procedure applied to individual soil samples. Cel
soil samples were very high. ThiJD report says that "Although there is no reason to believe that the large rea
were not factual”, individual soil samples with lead levels over 2,600 ppm were trimmed from the data set, as st
readings were not required for the main HUD analysis. If a similar procedure were to be adopted for the 8402 ¢
there would obwusly be no remaining residential units with a minimum soil level over 5,000 ppm. This would le
an underestimate of both the costs of the rule (as soil abatare@issumed to only occur for soil levels exceeding 5,C
ppm) and the benefits. As HUD concluded that the high soil samples were not inaccurate, these high individual
were retained in the 8402 analysisider to provide a basis for estimating the prevalence of high lead levels in soil
the benefits of soil abatements.
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Lead in Dust As described in Chapter 6, lead in dust is a crucial component of the
analysis of children's blood lead levels. Although dust levels are not directly considered in
the definition of the eligible housing (defined on paint lead content level, condition and soil
lead level), the risk model assumes dust is one of two pathways that lead from both paint ¢
soil are taken into children. Direct ingestion of paint (i.e., pica) is the other pathway.

In the HUD survey, floor dust lead concentrations (in ppm) were obtained for a wet
room, dry room, and at the entry way of each housing unit. The arithmetic mean of these
measurements was used to characterize the floor dust concentration for each HUD sample
unif:' Dust lead measurements were also taken for window troughs and window sills, but
were not used in the averaging. Measurements were also taken in the HUD study of dust
loadings, reported in units of ug/ft. However, the model for predicting blood lead levels
from exposure to dust (as described in Chapter 6) requires dust concentrations, and cannc
use dust loading values directly.

*The HUD report (Appendix Il, Chapter 3) describ&gaming procedure used to eliminate unusually high individt
dust samples. The very high samples may represent errors in data entry or recording, or in the laboratory res
HUD report concluded that eliminating individual dust values with lead levels over 100,000 ppm was warrante
8402 analysis used a similar procedure to trim the sample dust ddkeer W@nming procedure resulted in any individue
residential unit being eliminated from the sample: individual anomalous dust samples were eliminated, and the re
samples were used to determine an average dust level in each sample residence.

4.C-3



Appendix 4.D. Estimating the Prevalence of Lead-Based Paint in Child-Occupiel
Facilities and Public Buildings

The analysis assumes that all buildings constructed in the same year have an eqt
likelihood of containing lead-based paint. The basis for this assumption is that while leac
levels in paint changed from year to year, there are national markets for paint and the le:
content at any given time is likely to be approximately the same across the country. This
assumption does not allow for repainting done more recently using paint with lower lead
content. If the original paint were left in place, however, and the new paint applied over |
then abatement would still be needed since the lead is still present.

Based on this assumption, data on the prevalence of lead-based paint in residenti
units was used to estimate the prevalence of lead-based paint in public buildings. The
numbers of public buildings in each category was estimated from the 1989 U.S. Departn
of EnergyCommercial Building Energy Consumption Sur(@@®E CBECS). The building
counts include public buildings (e.g., buildings that are accessible to the public) built befc
1990. To estimate the number of public buildings with lead-based paint, the proportion ¢
housing units with lead-based paint in a given year is multiplied by the total number of pt
buildings built in that year (see Exhibit 4.D.1). Due to the high level of concern about lea
in facilities such as schools and day care centers, the analysis assumes that any lead-ba
paint in these facilities will be abated regardless of condition. Therefore, the condition of
paint was not considered when calculating prevalence. Approximately 30.0 percent of pt
buildings have lead-based paint with lead content greater than or equal to 1.6 mg/cm . S
older buildings are more likely to be demolished than newer ones, the prevalence of leac
likely to decline over time.
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Exhibit 4.D.1: Prevalence of Lead-Based Paint in Child-Occupied Facilities and

Public Buildings (Interior)

Year Total Number Expected % Expected #
Constructed of Buildings* With Lead** With Lead
1899 or before 125,371 100.0% 125,371
1900 to 1919 155,982 60.9% 94,993
1920 to 1945 467,017 34.9% 162,989
1946 to 1959 614,229 39.1% 240,164
1960 to 1969 537,486 32.7% 175,758
1970 to 1979 602,086 17.4% 104,763
1980 to 1990 508,000 0.0% 0
Total 3,010,171 30.0% 904,037

* Source: 1989 U.S. Department of Energy Commercial Building Energy Consum

Survey.

** Source: 1990 U.S. Department of Housing and Urban Development National S

of Lead Based Paint in Housing.

DL
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5. Cost of the Regulation

This chapter presents the estimated costs of 88402(a) and 404 of Title IV of the Toxic Substance
Control Act (TSCA). It starts by describing the methodology and the data used in estimating the costs.
followed by the cost estimates. The specific requirements of this regulation are described in Chapter 3

For purposes of this analysis, the costs have been grouped into three categories, corresponding
types of recommendations presented in §8402(a) and 404:

. Work Practice Standards: Costs resulting from the imposition of reliable, effective and saf
standards for performing lead-based paint activities;

. Training, Accreditation, and Certification Requirements: Costs resulting from the training
and certification requirements (including the accreditation of training providers) for lead-b:
paint inspection, risk assessment, and abatement personnel; and

. Program Administration: Costs of establishing and operating State, Indian Tribe, or Fede
programs to administer, monitor, and enforce the standards, regulations, or other requirel
established under 8402 (a).

In all three categories, the costs are a function of: (1) the number of lead-based paint events (e.t
inspections, risk assessments, abatements) that will occur, (2) the number of demanded trained and ce
personnel to perform the LBP events, and (3) the specific requirements and recommendations of 8402
hours of training, number of dust samples). Since other sections of Title IV may increase the number c
inspections and abatements by increasing the information readily available to owners and purchasers/r
property regarding the potential hazards of lead-based paint, the costs as well as the benefits may be
underestimated in this analysis. Since the costs and benefits per housing unit abated will not change v
changes in the level of activities, costs and benefits would go up more or less together.

The first of the following sections provides an overview of the methods used to estimate the cost
regulation. This is followed by sections that present estimates of the incremental unit costs resulting fre
work practice standards and the training and testing requirements. By applying these unit costs to the
measures of activity (e.g., incremental abatement costs multiplied by number of abatements, incremen
worker training costs multiplied by numbers of workers to be trained) estimated in Chapter 4, the costs
standards and training provisions are determined. This is followed by an estimate of the cost to admini
programs. The final section of this chapter provides a summary of all the cost estimates.
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5.1  Overview of the Methodology

The preferred measure of societal costs would be the opportunity cost (i.e., the goods and servi
foregone) of resources devoted to the activities mandated by the rule, including any loss in producer o
consumer surplus. These are the value of the "goods" that society forgoes in order to reduce risks ass
with exposure to lead-based paint hazards. The available data, however, do not allow for a direct esti
the opportunity costs. Out-of-pocket costs, therefore, are used in this analysis as a surrogate measure
some instances may result in an overestimate. For example, training costs are estimated to be equal
costs plus lost wages for the hours the trainee spends in training plus incidental costs such as travel a
diem expenses. In other words, these estimates are based on the assumption that tuition costs cover
cost to the training providers (including their profit) and that wages are a good measure of the value of
spent in training. If trainees would be otherwise unemployed, however, wages are a poor proxy for the
their time. In addition, the use of out-of-pocket costs as a measure of societal costs does not accurate
who bears the final costs. For example, trained and certified personnel may be able to command high
thus shifting their training costs onto property owners. The question of who ultimately bears the cost i
addressed in Chapter 9.

In estimating the costs resulting from new work practice standards, the basic elements are:

. the number of lead-based paint events (e.g., inspections, lead hazard screens, risk asse
abatements), both pre- and post-Title IV, and

. the incremental costs of the EPA work practice standards, over and above the current in
practices for lead-based paint activities. Current costs include the costs imposed by the
construction industry regulations, which recently took effect.

In estimating the costs resulting from new training requirements, the basic elements are:

. The number of personnel to be trained in each discipline, based on the number of lead-b
paint events, and

. the per student cost of training for each discipline.

The third cost category covers the establishment and operation of the state and Indian tribe
administration and enforcement systems. These costs will not be a simple function of the number of p
courses in the system because there are substantial fixed costs which are largely independent of the s
system. Title IV encourages states to apply for the authority to administer and enforce the regulations
stipulating that EPA will develop a
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model state program. Costs were estimated for a sample of states and extrapolated to all other states.
where states do not run the programs, EPA will have the responsibility for administering and enforcing t
program. EPA costs will be approximately the same as the estimates for state costs. In some cases, S
may be lower than EPA costs because states are able to make use of existing certification and accredit
programs and procedures (e.g., asbestos programs).

5.2 Incremental Unit Costs

The costs of TSCA 8402(a) include the incremental costs of the work practice standards and trail
requirements. These costs are a function of the number of units or individuals affected, and the per uni
incremental costs due to the standards in the regulation and per person training costs, as provided in th
section.

Unit cost data are drawn from a variety of sources. Estimates of the incremental costs of perforn
lead-based paint activities due to meeting the work practice standards are based on information provide
industry representatives and from other studies. Training cost data are developed from several sources
cost data were provided by training providers, including: RLTCs, private-sector and industry-sponsored
training providers. Since lead-based paint training will be very similar to asbestos training, data from th
Regulatory Impact Analysis for the Asbestos Model Accreditation Program (USEPA, 1993b) were also L
Data for the program administration costs were provided by several states that are establishing or revisi
state programs in anticipation of this rule.

5.2.1 Incremental Costs Resulting From Title IV Work Practice Standards

Several of the work practice standards in 8402(a) of TSCA will have cost implications for the leac
based paint inspection and abatement industry. The data used in this section are derived from industry
and other industry information sources, as well as other lead-based paint analyses prepared by Abt Ass
for EPA (AAI, 1994). Standards that are already practiced by the industry are not considered incremen
thus their costs are not included in this analysis. Estimates for the incremental costs associated with 84
can be found in Exhibit 5.1.

Inspection While this regulation does not require that inspections be performed, it does specify w
activities (e.g., paint samples, written analysis report) constitute an inspection. It also specifies that an
inspection must be performed by a certified inspector or risk assessor. The incremental inspection cost
this rule would be composed of the additional hours of inspector's or risk assessor's time (at his/her hou
plus the cost of any additional samples to be tested. Based on data from the Minnesota Department of
inspector wages are $41 per hour. Comparing the requirements of this rule to the industry practice for
inspection, however, the analysis determined that there would be

5-3



Exhibit 5.1: Incremental Costs of §402(a) Work Practice Standards*

Total
Hours/ Per Unit Incremental | Incremental
Standard Unit**  Costs Costs Costs
5.1.a: Incremental Costs of §402(a) Work Practice Standards: Target Housing
Inspection 0 $41 $0 $0
Lead Hazard Screen*** $95
- Single Family
- labor 1 $41 $41
- dust sample 2 $23 $45
- Multi-family
- labor 2 $41 $87
- dust sample 4 $23 $90
Risk Assessment*** $181
Activities included in lead hazard screen $95
- Single Family
- labor 1 $41 $41
- soil sample 2 $23 $45
- Multi-family
- labor 1 $41 $41
- soil sample 2 $23 $4b
Weighted Average Lead Hazard Screen/Risk Assessment**** $116
Abatement (both permanent and enclosure/encapsulation) $249
- Pre-abatement notification (10+ units) 0.5 $5 $3
- Occupant Protection Plan 1 $51 $51
- Post Abatement Clearance
- Labor 2 $41 $87
- Dust Sampling (Int) 5 $23 $113
Soil Abatement $179
- Occupant Protection Plan 1 $51 M1
- Post Abatement Clearance
- Labor (Post Abatement Report) 2 $41 $82
- Dust/Soil Sampling 2 $23 $45
Exterior Abatement $48
- Pre-Abatement Notification 0.5 $51 $26
- Post Abatement Clearance
- Sample (dripline) 1 $23 $23

* A comparison of the requirements of the rule, current practices, and the resulting additional activities that forr

basis for these incremental costs is presented in Appendix 5-D.

** Number of hours includes direct labor, as well as recordkeeping and reporting labor hours.

*** The total incremental costs are a weighted average of the costs for single-family and multi-family housinig.

costs for single-family target housing (about 90 percent) and multi-family (about 10 percent) are combined
weighted average incremental cost of $95 per Lead Hazard Screen and $181 per risk assessment.

**xx A weighted average of lead hazard screen and risk assessment costs is calculated, reflecting the assufpt
some units will receive a risk assessment (about 24 percent) at an incremental cost of $181 and the rest (a
percent) will receive a lead hazard screen at an incremental cost of $95.
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Exhibit 5.1: Incremental Costs of §402(a) Work Practice Standards* (continued)

Total
Hours/ Per Unit Incremental | Incremental
Standard Unit** Costs Costs Costs
5.1.b.: Incremental Costs of §402(a) Work Practice Standards: Child-Occupied Facilities
Inspection 0 $41 $0 $0
Lead Hazard Screen $173
- labor 2 $41 $87
- dust sample 4 $23 $90
Risk Assessment $259
Activities included in lead hazard screen $173
- labor 1 $41 $41
- soil sample 2 $23 $4b
Weighted Average Lead Hazard Screen/Risk Assessment*** $193
Abatement $544
- Pre-abatement notification (all units) $51 $51
- Occupant Protection Plan 2 $51 $103
- Post Abatement Clearance
- Labor 4 $41 $164
- Dust Sampling (Int) 10 $23 $226
Soil Abatement $357
- Occupant Protection Plan 2 $51 $102
- Post Abatement Clearance
- Labor (Post Abatement Report) 4 $41 $164
- Dust/Soil Sampling 4 $23 $90
Exterior Abatement $97
- Pre-Abatement Notification 1 $51 $51
- Post Abatement Clearance
- Sample (dripline) 2 $23 $4b

* A comparison of the requirements of the rule, current practices, and the resulting additional activities that fo

basis for these incremental costs is presented in Appendix 5-D.

** Number of hours includes direct labor, as well as recordkeeping and reporting labor hours.

** A weighted average of lead hazard screens and risk assessments is calculated, reflecting the assumptigin
some COFs will receive a risk assessment (about 24 percent) at an incremental cost of $181 and the rest (

percent) will receive a lead hazard screen at an incremental cost of $95.
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neither additional hours nor samples required by this rule. (Some of what is currently done during an
inspection goes beyond what this rule defines as an inspection and will now be done in the lead hazarc
and/or risk assessment, described below.) As a result, there is no incremental cost associated with ins
under this rule for either target housing or child-occupied facilities.

Lead Hazard Screen and Risk Assessmeritnder this rule there are three approaches to identifyi
lead-based paint and the resulting hazards. These three approaches (inspections, lead hazard screen:
assessments) may be used either singularly or in combination, depending on the particular circumstanc
the preferences of the property owner. Lead hazard screens, to be performed by certified risk assesso
visual inspection of the property for condition of paint and limited tests of dust and paint samples. A le:
hazard screen identifies the absence of lead hazards. In addition to the paint samples required for an i
(for which there are no incremental costs), a lead hazard screen necessitates the testing of approximat
dust samples, requiring approximately one hour of time for the risk assessor for single family units, anc
dust samples and two hours of labor for multi-family units. Estimated costs of lead testing is $23 per s:
for the Atomic Absorption Analysis, which is typically used to measure lead concentrations in lead-base
lead-dust, and lead-soil (Minnesota Department of Health, 1993). The average cost (weighted to repre
expected mix of single and multi-family units) for lead hazard screens is $95.

If the unitis in bad condition, then a risk assessment is recommended instead of the lead hazarc
The analysis assumes that, based on the guidance risk assessors receive during training, they will ana
paint and dust samples assumed under inspections and lead hazard screens. In addition, two soil sam
be taken. Therefore, the incremental requirements, in addition to the lead hazard screen, would be tes
samples and one hour of the risk assessor's time. The average risk assessment cost (weighted to repr
expected mix of single and multi-family units) is $181.

To account for the fact that some housing units will have lead hazard screens and some will hav
assessments, the analysis uses a weighted average of the two incremental costs. In calculating the we
average, it was assumed that all housing units with lead-based paint had one or the other. The weight:
the percentage of target housing units with lead-based paint in good condition (suitable for lead hazarc
(76.1%)) and the percentage of target housing units with lead-based paint in deteriorated condition (su
risk assessments (23.9%)). The total weighted average cost is about $116 (See Exhibit 5.1).

The analysis assumes that each child-occupied facility (COF) found to have lead-based paint (vi
inspection) will receive either a lead-hazard screen or a risk assessment to verify the presence of lead
A similar weighted average of lead hazard screens and risk assessments is calculated for COFs. The ¢
procedure for child-occupied facilities is assumed to be the same as for multi-family houses. As shown
Exhibit 5.1, this results in an estimated incremental cost of $173 for lead hazard screens, $259 for risk



assessments, and a weighted average of $193. While it is likely that some child-occupied facilities will |
with abatements on the basis of the inspection results, data on which to base an alternative estimate ar:
available at this time. Since concerns about liability are very high where large numbers of children are
involved, the analysis assumes all inspections that find lead-based paint will lead to a lead hazard scree
assessment. To the extent that fewer are performed, total incremental costs are overestimated.

Abatement Abatement costs for both target housing and child-occupied facilities will increase du
pre-abatement plans and post-abatement plans. In addition, pre-abatement notifications are recommer
all child-occupied facilities and for target housing abatements in buildings with ten or more units.

For target housing, the occupant protection plan is estimated to take one hour to prepare and is
prepared by a project designer, with an hourly rate of $51. The post-abatement clearance work is perfc
the risk assessor and is estimated to take two hours and require five dust samples. In the case of child-
facilities, the analysis doubles the number of samples as well as the amount of time required for the pre
of the occupant protection plan and performance of the post-abatement clearance. This assumption is |
upon discussions with industry and the data presented in the OSHA analysis indicating that child-occup
facilities, on average, require resources equivalent to the two target housing abatement jobs.

All child-occupied facility abatement jobs are required to submit a pre-abatement notification. Th
estimated to require one hour at an hourly rate of $51. Since residential abatements in buildings with te
or more are required to file pre-abatement notifications, the unit cost was dropped from $51 to $5 to ref
fact that only about 10 percent of target housing abatements are affected by this requirement (see Exhi

In addition to requiring pre-abatement and post-abatement plans, and pre-abatement notification
some cases, the 8402(a) regulations restrict the use of certain work practices. Based on discussions w
industry contacts, except for dry scraping, the restricted practices listed in the rule are rarely used in tar
housing or child-occupied facility abatements. According to these contacts, dry scraping is used in abo
percent of abatements. The substitution of other methods, such as wet scraping, would increase costs
cases by about 2 percent, or 0.2 percent on average. The rule, however, only restricts and does not ba
of dry scraping. For these reasons, the analysis assumes that there are no incremental costs due to the
practices.

The analysis assumes that the per-abatement incremental costs are the same for all abatement
approaches both permanent and relatively permanent. Over the life of the unit, however, total incremer
will be greater for enclosure/encapsulation than for permanent abatements, because the relatively perm
approaches will need to be repeated every 20 years. In addition to repeating the enclosure and/or ence
every 20 years, these units will need a thorough dust cleaning in the eighth and sixteenth years after the
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enclosure and/or encapsulation occurs. These dust cleanings do not require any special training, nor .
performance standards established for them. Thus, they do not add to the incremental cost of this rule

Soil Abatement The incremental soil abatement costs are the result of requirements to prepare
occupant protection plan and perform post-abatement clearance. A supervisor prepares the plan, whi
estimated to require one hour for target housing and two hours for child-occupied facilities. The post-
abatement clearance is performed by a risk assessor and is estimated to require two hours of time anc
testing of two soil samples for target housing and four hours of time and the testing of four soil sample
child-occupied facilities. Together, these requirements cost an estimated $179 and $357. Itis leftto t
judgment of the risk assessor as to how much soil is removed and replaced. The current common pra
replace soil to a depth of 2% inches. The analysis assumes that this will be sufficient. A sensitivity an
presented in Chapter 7, estimates the additional incremental cost if 6 inches of soil were replaced.

5.2.2 Incremental Costs Resulting from Title IV Training Requirements

Because very few lead training programs have fully developed their curriculum or determined th
supply and demand for their services, there is no single source of information on the anticipated cost f
training mandated under Title X of the Housing and Community Development Act of 1992. Therefore,
necessary to collect and analyze information from several sources. The two primary sources of inform
used to determine preliminary cost numbers were: (1) the Asbestos Model Accreditation Plan (MAP)
Regulatory Impact Analysis (USEPA, 1993b) and (2) information provided by the Regional Lead Train
Centers (RLTCs) and private training providers.

During conversations with RLTC and state lead program staffs, several people indicated that th:
expected the clientele for lead training to be similar to the asbestos training clientele. Since the nature
training is similar, the cost of asbestos and lead training is likely to be comparable. The Asbestos MAI
to the lead rule, defined several disciplines of work. Both rules require specific training for each discip
While the structure of the asbestos and lead training courses vary in terms of: (1) the number of days
to complete the course and (2) the proportion of hands-on versus classroom time, the five lead-based
abatement disciplines could be "matched" to asbestos abatement disciplines.

Since the course requirements for asbestos training are somewhat different from those for lead-:
paint training, costs were calculated for: (1) additional training hours (classroom or hands-on) and (2)
substitution of hands-on for classroom hours. Using information in the Asbestos RIA and information
by the RLTCs, the cost for additional hours were determined and are reported in Exhibit 5.2.

Each additional hour adds to the cost of training and the average increase goes up as the soph
of the course increases. In addition, hands-on training is more expensive
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Exhibit 5.2: Per Unit Training Costs
Cost for Each Additional Cost to
Additional Substitute Hands-on for
Training Hour Classroom Training
Inspector 12.84/hour 12.84/hour
Risk Assessor* 102.72/day 102.72/day
Project Designer*
Supervisor** 10.27/hour 10.27/hour
82.16/day 82.16/day
Worker** 8.22/hour 8.22/hour
65.76/day 65.76/day
* Tuition cost estimate based on information provided by Georgia-Tech and
Western RLTC.
** Based on information provided in the Asbestos Model Accreditation Plan
(MAP) Regulatory Impact Analysis.

than classroom training because the pupil to instructor ratio is usually smaller and more expensive equi
needed.

Using the cost per hour in Exhibit 5.2, asbestos training requirements were compared to lead tra
requirements to estimate the tuition costs for lead-based paint training. The results of the comparison a
presented in Exhibit 5.3. This exhibit outlines the training requirements for the five lead disciplines and
compares them to the asbestos training requirements. This provides one source for estimating lead tral
tuition costs. Asbestos training courses ranged from 3 days with no hands-on training to 5 days with no
on training, and from $357 to $532. The variation across lead-based paint training courses was greatel
from 2 days with 1 day of hands-on training to 5 days with two days of hands-on training (risk assessors
the inspector course plus 2 days with 1 day of hands on), and from $309 to $641.

The second source of information used to determine lead training tuition costs was information pl
by the RLTCs. Information from 11 RLTC consortium members regarding the tuition they are charging
summarized in the Exhibit 5.4.



Exhibit 5.3: Comparison of Lead Abatement and Asbestos Abatement
Training Requirements
Asbestos Training (MAP) Lead Training
Asbestos Course Tuition Lead Discipline Course Tuition
Discipline Requirements  Cost* ($) Equivalent Requirements Cost** ($)
Inspector 3 days; 1/2 383 Inspector 3days;1day 434
day hands-on hands-on
Management ; 5 days; no 441 Risk Assessor 5 days, 2 days 641
Planner hands-on hands-on
Project 3 days; no 532 Project 5 days; 1 day 605
Planner hands-on Designer hands-on
Contractor/ | 4 days; 3/4 485 Supervisor 4 days; 1 day 520
Supervisor day hands-on hands-on
Worker 3 days; 3/4 357 Worker 2days;1day 309
day hands-on hands-on
* As reported in Asbestos Model Accreditation Plan RIA.
** Estimated based on asbestos training costs.

Many of these RLTCs have been offering courses for several years. The current course curricul
based on the initial training requirements set by EPA. For TSCA 8402(a), EPA is changing some of the
training requirements. The costs reported on Exhibit 5.4 were provided by the RLTCs, adjusted to mee
new training guidelines using the costs determined in Exhibit 5.2.

The cost of tuition is only one component of the total cost of training. Other costs include: lost w
incidentals (per diem and travel), and the fee for the third-party exam. This study uses the non-tuition «
day developed for the RIA of the Asbestos MAP.

While in training, the individual is unable to perform his/her usual job and this productivity is lost
society. This is true whether or not the individual is being paid to attend the training. For purposes of
analysis, the individual's wage rate is used as a measure of his/her productivity. Therefore, an additior
training is the number of hours spent in training multiplied by the wage rate, as shown in the following
calculation:

(# of days of training) x (wages per hour x 8) = Total lost wages

The Bureau of Labor statistics reports median wages by SIC codes. The five lead disciplines were ma
with the SIC codes to determine wage rates (see Exhibit 5.5). (U.S. Department of Labor, 1995a, 1995
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Exhibit 5.4: Regional Lead Training Center Tuition Costs*

Training Provider Inspector Risk Assessor Project Planner Supervisor Worker
U. of California-San Diego $565 $668 $668 $668 $565
U. of Cincinnati 514 770

Cleveland DEH 714

U. of Minnesota 514 770 770
U. of lllinois 611 683

U. of California-Davis 508 611 436
U. of Oregon 514

UMass-Amherst 462 462 385
U. of Maryland 462 652 642

Georgia-Tech 688 688 616 791

U. of Kansas 595 769

Mean 543 669 642 689 539
Mean adjusted for EPA 512 738 745 663 408

required days

* Adjusted to reflect 1994 dollars.

Based on the similarities between lead-based paint and asbestos abatement training and the large num
asbestos training sites, the estimation of incidental expenditures assumed that trainees would not need
long distances for training, would travel to and from their homes each day, and would only need to buy
during the training. The incidental cost includes a per diem cost of $7.50 (for lunch) and travel cost of ¢

(25 miles/day @ $.275/per mile.) The incidental cost was calculated as follows:

(# of days for training) * (per diem + travel) = incidental cost

Exhibit 5.6 calculates total non-tuition costs per person, including the third party exam fee of $70
inspectors, risk assessors, and supervisors. These costs range from $228 for abatement worker traine
$1,011 for risk assessor trainees. Exhibit 5.7 determines the total training cost per person based on a t
low estimate for tuition costs. For these calculations, the average RLTC tuition costs (Exhibit 5.4) were

the
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Exhibit 5.5: Wage Rates*

Bureau of Labor Statistics Wages Wages

Discipline Category ($ per hour) | ($ per day)
Inspector Management-related occupations,

Construction inspector 20.22 161.76
Risk Assessor Management-related occupatiops, 21.68 173.44

Inspectors and compliance officers

(except Construction)
Project Designer Professional specialty, Architects 23.02 184.]
Supervisor Construction Trades, Superviso[s 20.25 162.(
Worker Construction Trades, Painters, 12.39 99.12

construction and maintenance

* All wage rates include 30 percent for fringe benefits. See "Economic Analysis of
OSHA's Interim Final Standard for Lead in Construction,” OSHA 1993.

Source: U.S. Department of Labor, Bureau of Labor Statistics, "Employment and

Earnings," January and March 1994.

high estimate, and the tuition costs based on asbestos training were used as the low estimate. Tot:
costs per person are lowest for abatement workers ($636) and highest for risk assessors ($1,749).

Exhibit 5.6: Total Non-Tuition Cost
Days of
Training Total Third Total Non-
Required by Wages per wages Party Tuition
EPA day lost Incidentals Exam Fee Cost
Target Housing and
Child-Occupied Facilities
Inspector 3.0 $162 $485 $44 $70 $6P0
Risk Assessor 5.0 173 867 74 70 1,011
Project Designer 5.0 184 921 74 0 9b5
Supervisor 4.0 162 648 59 70 7
Worker 2.0 99 198 30 0 228
Source: See text for discussion.
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Exhibit 5.7: Total Training Costs Per Person

Total Non-Tuition Tuition Rates Total Training
Cost Cost
Low* High** Low High

Target Housing and Child-Occupied Facilities

Inspector $600 $434 $512 $1,034 %1,
Risk Assessor 1,011 641 738 1,652 1,
Project Designer 995 605 745 1,600 1,
Supervisor 777 520 663 1,297 14
Worker 228 309 408 537 63

* Estimated using Asbestos costs.

11
[ 4
[ 3!
AC

** Estimated using average RLTC costs.

Refresher Training Title IV requires that individuals take a refresher course for their disciplines

€\

three years. Inspectors, risk assessors, supervisors, and workers are required to complete a one-day re
course. Project designers must complete a half-day course. The average tuition charged ($113) for refi
courses does not vary across disciplfnes. The only cost that varies, therefore, is the lost wages for eacl
discipline. The incidental costs are calculated in the same way as for initial training. Refresher training «

vary from $212 for project designers to $301 for risk assessors (see Exhibit 5.8).

Exhibit 5.8: Total Refresher Training Costs Per Person

an additional $70 national certification exam fee.

Total Total
Number Total Lost Non- Average Refresher
of Wages Inci- Tuition  Tuition Rate  Training
Days dentals Costs * Cost**
Inspector 1.00 $162 $15 $177 $113 $28¢
Risk Assessor 1.00 173 15 188 113 80!
Project Designer 0.50 92 7 99 113 12
Supervisor 1.00 162 15 177 113 289
Warker 1.00 99 15 114 113 2726
* Based on costs provided by four RLTC and private training providers.
** First year refresher course cost for Inspectors, Risk Assessors, and Supervisors being grandfathejec

! Based on information provided from four training providers. This may overestimate the tuition for the
Project/Designer course which is shorter than the others. Any overestimate will be a very small part of the total costs of

the rule.
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5.3  Total Costs of Standards and Training

Using the unit incremental costs estimated in Section 5.2 and the levels of activity estimated in C
4, the total costs of the work practice standards and training requirements are estimated. The following
present these estimates for the first and second effective years of the regulation and the present value f
years of the regulation.

5.3.1 Total Incremental Costs of Work Practice Standards

The incremental costs of work practice standards, per activity and structure type, and the total n.
of eligible units for each structure type were estimated in previous sections. In order to calculate the tot
incremental costs of work practice standards for each structure type, incremental unit costs are multiplie
total number of activities for that structure type. Since the total incremental cost impact of TSCA 8402(
practice standards will not be fully realized until sometime in the future, costs are discounted and summ
a 49-year periog-'

Methodology The estimated costs of the work practice standards rely on several calculations pre
in this report. As described earlier in this chapter, the additional activities required by the rule were ider
by comparing the requirements of the rule to current work practices as inferred from information from in

The number of structures covered by an activity varies according to structure type and procedure
While all target housing units and child-occupied facilities built before 1978 are potential candidates for
inspections and/or lead hazard screens to determine the presence of lead, abatements will occur in a m
smaller group of units because they will not occur unless lead-based paint in need of an abatement has
found.

While the analysis assumes that abatements in housing units can be either permanent or
enclosures/encapsulation, it assumes that all abatements in child-occupied facilities are permanent. Gi
larger size, and frequently more complex construction, of a child-occupied facility their lead activities rec
more time and labor then activities in target housing. Based on discussions with the industry and the dz
presented in the OSHA analysis, child-occupied facilities, on average, require resources equivalent to t
housing abatement jobs to eliminate the lead-based paint hazard (as reflected in Exhibit 5.1).

Using the unit cost estimates developed earlier in this chapter, a 50-year stream of costs is estim
Future costs are discounted to provide an estimate of the present value of these costs. Costs are calcu
50 years for several reasons. Given the large number of units with lead-based paint, it will take many y
eliminate all problems. Even after

2The rule requires implementation of the work practice standards one year after implementation of the training and
certification requirements. Therefore, 50 years of the rule includes zero work practice standards costs in the first year th
rule is effective and positive work practice standards costs in the following 49 years.
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50 years, over half the units with lead-based paint will not have been inspected nor had a lead hazard s
risk assessment. Therefore, at the activity rates used in the analysis, the program will continue beyond
years. However, after 50 years the value of costs becomes negligible due to the effects of discounting.

Discounting Since the benefits resulting from the proposed regulation will not occur simultaneous
with the costs, it is necessary to discount the future streams of costs and benefits before comparing thel
time horizon over which costs and benefits are discounted in this analysis is 50 years. Two discount rate
used, 3 percent and 7 percent.

There is considerable debate in the economics discipline whether to use the social rate of time
preference or the rate of return on investment when discounting. According to recent literature, the rates
quite similar so choosing one or the other will not make much difference in the magnitude of the presen
estimate. The debate between using a rate of return on investment capital and the consumption rate of
focuses on whether investment or consumption is being displaced. Some discounting theory emphasiz
one dollar diverted from productive investment reduces the stream of production created by that margin.
investment, while a dollar diverted from consumption would only substitute one type of consumption for
another. This diverted capital argument is the basis of the "shadow price of capital” approach to discoul
which treats displaced investment as "costing” more than displaced consumption. The practical difficult
implementing this approach is to identify which costs are diverted investments, and which are diverted
consumption. Various pragmatic approaches to solving this dilemma have been proposed and used by
and other government agencies for regulatory analysis, including the "two-staged" discounting approact
and Scheraga, 1990), or a single "blended rate" somewhere between the rate of investment return and 1
consumption return.

Recent developments in the economic literature have raised serious questions about the extent
capital is actually "displaced" today. The displaced capital theory maintains that because regulation dive
funds from alternative investments, some investment opportunities are not undertaken. The pool of ava
capital is assumed to be fixed, forcing some investment to be foregone when capital is diverted. While t
of available capital is relatively fixed (at least in the short run) in a closed economy, in an open econom\
capital can flow in from other countries. The increased demand for investment capital in the United Stats
(created in part to finance the federal deficit) has attracted large amounts of capital into the country, anc
economists feel this has significantly reduced the pressure that federal borrowing has had on real intere
While the supply of capital is not perfectly elastic, neither is it perfectly inelastic. An elastic supply of ca
reduces the difference between investment rates of return and consumer rates of return.

Estimates of real rates of return on investment are lower than many people believe. The real rat:

return on United States government bonds has been near zero percent for most of this century, while th
return on a broad portfolio of stocks has averaged near
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4 percent.In general, stocks have done better since 1980 (averaging 4.26 percent) than in the other pel
century, but the rate of return may return to historic norms in the future (Freeman, 1993). Thus, the ree
of return on investment opportunities range from near zero to 4 percent.

The issues involving the appropriate discount rates and procedures are complex, and are not like
resolved soon. Much of the recent economic literature summarizing the discounting debate concludes 1
discount rates reflecting either the social rate of time preference or the rate of return on investments are
appropriate discount rates to use, and also concludes that there is not much difference between the rat
example, Moore and Viscusi (1990) find no evidence that the rate of time preference for environmental-
health effects differs from financial rates of return and cite evidence that a 2 percent rate is appropriate
(1990) recommends a range of one to 3 pereat,Freeman (1993) recommends 2 to 3 percent.

In this analysis, best practice suggests that both benefits and costs should be measured as cons
foregone and thus the social rate of time preference has been used for discounting, although what the r
called is a moot point if Moore and Viscusi's findings are correct. The reasoning for basing the discoun
on foregone consumption is that the benefits of the rule (e.g., avoidance of an 1Q decrement) will provic
beneficiary with a higher income and therefore greater consumption potential. For costs the reasoning
basing the discount rate on foregone consumption is the manner in which the funds spent for rule comp
would otherwise be used. Some of the funds will come from consumers directly when they purchase
inspections and abatements. Other funds will come from consumers, but indirectly, in the form of incre.
prices. Capital expenditures that will result from the rule by providers of services (both training and insy
risk assessment/abatement) will be small. It is likely that the annualization of these capital costs will be
incorporated into their prices and passed on to the consumer. Therefore, the funds needed for complia
the rule, would have gone toward consumption rather than investment.

Based on the information presented above, a 3 percent discount rate has been adopted as the n
appropriate rate for use in this analysis. Itis used in Chapters 5, 6, and 8 for the estimation of the pre:s
value of costs and benefits. A 7 percent rate is often used for government regulations, and to facilitate
comparison among rules the results using 7 percent are presented as a sensitivity analysis in Chapter -

Total Discounted Incremental Costs Due to Work Practice Standardg he total incremental costs
for work practice standards is the sum of the incremental costs for each TSCA 8402(a) requirement. E
5.9 presents the incremental costs associated with TSCA 8402(a) work practice standards. In the first
implementation, there are zero incremental costs, since this part of the rule is not required until the sec
In the second year of rule implementation, the cost is about $20 million. Target housing constitutes
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the largest part of the costs, with abatements making up 62 percent and target housing risk assessmen

hazard screens making up another 35 percent.

Exhibit 5.9: Discounted Incremental Cost of 8402(a) Work Practice Standards

1st year rule
effective*

2nd year rule
effective*

50-Year
Standards Cost

Standard 3% discount

3% discount

3% discount

Target Housing

Facilities

il A ment — Child-
Total

Inspection in Target Housing
Inspection in Child-Occupied Facilities
Risk Assessment/Lead Hazard Screen in

Risk Assessment in Child-Occupied
Abatement in Target Housing

Abatement in Child-Occupied Facilities
Soil Abatement — Target Housing

* The 8402(a) regulations do not become effective until two years after promulgation. In
year the regulations are effective, only the training requirements are in effect; the work pr
standards came into effect in the second year. Thus, there are no work practice standarg
the first year the rule is effective.

rate
50 $0 50
$0 $0 $0
$6,940,16H $223,651,244
$88,390 $2,321,702
50 338 $398,074,103
$0 805 $6,020(618
$0 P02 $7,228,658
$0 066 $27996
$0 $19,905,465 $637,328,3P1

he first
actice
S costs

The analysis further projects the number of events in subsequent years. Since there is little expe
on which to base these forecasts, the analysis assumes that the number of initial inspections, lead haza
and risk assessments, and abatements occurring during the first year, for each structure type, will contir
occur in subsequent years. Starting in year 20, there will be increased numbers of events as actions ar
for some housing units. In other words, as the stock of eligible target housing units declines, the percer

undertaking lead-based activities increases.

Using a three percent discount rate, the present value over a 50-year period of Title IV work prac
standards will be $637 million. Again, the highest incremental expenditure will be for target housing
abatements and target housing risk assessments/lead hazard screens at 62 percent and 35 percent of t

respectively.



5.3.2 Total Training Costs

The previous sections have estimated the demand for trained personnel and the per person tra
Since the analysis assumes a constant number of initial inspections, lead hazard screens and risk ass
and abatements, the demand for trained personnel remains constant for the first 20 years. During this
the number of people trained in each year varies due to grandfathering, refresher requirements, and &
The number of people trained per year increases when the recurrent identification and abatement acti
In addition, the cost of training in future years must be discounted back to provide a present value esti
future costs.

This section looks at the discounted cost of training for each discipline. Because the majority o
assumptions apply to all of the disciplines, the first section outlines the basic methodology used to calc
discounted costs.

Methodology As with the costs associated with the work practice standards, the estimates of th
discounted cost of training rely on several calculations already presented in this report. The demand f
personnel (in terms of number of personnel needed) in any given year is a function of the number of re
events in that year. For example, the number of inspectors or risk assessors needed at any one time
function of the number of inspections or lead hazard screens and risk assess